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Every Belt Conveyor 
Deserves S-A Carriers 


Give the Conveyor its rightful chance to oper- 
ate economically by installing S-A Carriers. 


Power savings and freedom from unneces- 
sary belt wear, coupled with big capacities, 
establish the merit of Sacon Carriers. 
Results count, and the reports from Sacon 
equipped belt conveyors indicate surprising 
evidence of low costs per ton of material 


handled. 
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Acquisitiveness and Public Service 


r XHE COMMONLY ACCEPTED first duty of a man 
(and the common conception has a way of not 
being far wrong) is for him to provide material 

comforts for his family and himself. It is his duty to 
maintain the standards of civilization: and to see that 
the family have all the necessities and a few of the 
luxuries of life. After that, practices differ. The 
habit of acquisition, once started, is, like most habits, 
difficult to break. It is not exclusively a human, nor 
is it in itself a noble, characteristic. Outside of the 
human, it is strikingly represented in the desert rat, 
called the “trade” rat. This rat loves to amass great 
piles of broken glass, bright tin bottle stoppers, all kinds 
of bright little pieces of human junk—even, if all else 
falls short, pine cones. In deserted rooms in abandoned 
mining camps there may be found great heaps of such 
treasure, entirely useless to the rat, which represent 
the result of long and sustained periods of hoarding. 
The rat is called the trade rat because, it is said, when 
he steals your watch or any glittering object from your 
cabin, he always leaves something in return—a bit of 
stone, a. pine cone—something, to be sure, that he re- 
gards as less attractive than what he takes. The desert 
dwellers asseverate that this is true. At any rate, the 
rat is distinctly human in his instincts: at least, many 
men acquire this habit of useless accumulation. 

There are others who believe that when modest mate- 
rial necessities are provided for they owe something to 
the state. This feeling is more definitely formulated 
in England than in the United States: but in the United 
States there are many who, often with more or less 
characteristic diffidence, endeavor to carry out this 
higher instinct. Mining men probably feel this urge no 
more or less than the average. Some few seek to pay 
their debt to society in politics, but politics is a heroic 
game, not so popular with gentlemen as in England. 
Others take up university work, either as teachers or 
administrators, work for the advancement of engineer- 
ing standards, volunteer work on some of the varied 
activities of the engineering societies. If they have sur- 
plus dollars, various avenues of philanthropy come 
easily into view, such as endowing schools of aéronautics 
or institutions for plant research. Government service 
of a non-political nature attracts and holds a few of this 
type. 

The idea needs to be stressed these days, that no one 
has lived a successful life if he has not consciously 
chosen to try to render public service in some way. 
A dollar to the Red Cross and a button on your chest 
will not wipe out the debt. One’s whole time and ambi- 
tion is none too little, if good luck and good conduct 
has fortunately prepared the way. Many shrink a 
little after experiment because their good intentions 
are not appreciated: whether they are experimenting 
in politics or elsewhere. The great majority who are 


“on the make” naturally read similar motives on the 





part of the experimenter; and he is apt to get dis- 
gruntled. That, however, is part of the game which 


must be assumed. 
So 


Natural Resources and Railroads 


URING THE PERIOD between 1920 and May 1, 
1) 1925, according to a recent report by the Bureau 
of Public Roads, 2,438 miles of railroad was 
abandoned in the United States for reasons as follows: 
(1) Exhaustion of natural resources, 58 per cent; 
(2) competition of other railroads, 29°: (3) competition 
of motor vehicles on highways, 4.3; (4) rearrangement 
of railroad mileage, 1.3; and, (5) miscellaneous, 7.3 
per cent: all of which goes to show the importance of 
natural resources, mines and forests, and their relation 
to other industries. 

Statistics prove that for all of the railroads in the 
United States 51 per cent of the freight handled orig- 
inates with the mines, and approximately 10 per cent 
with the forests, thus making 61 per cent of all freight 
as a product of natural resources. Forests become 
denuded and mines depleted. There is then but little 
freight to be handled, and, of course, no need for so 
much railroad mileage. On the other hand, our forests, 
grazing lands, and mineral resources were the reason 
why railroad systems were extended from Colonial 
United States to the Northern mines and forests, the 
Western grazing and agricultural lands, the mineral 
areas of the Western mountain region, and the coal and 
timber lands of the Appalachian Mountains and the 
South. Had it not been for these railroads these 
resources would not have been developed. But once they 
are developed and exhausted there is then but little 
need for the railroad. It is therefore not truck com- 
petition that is injuring the railroads, but the lack of 
freight in the form of the products of mine and forest. 


— 
Mining for Shooting Stars 


r \HE ROMANCE OF MINING is shown in certain 
instances where an unusual type of treasure is 
sought. Coal, iron, copper, lead, tin, and the like 

are what we think of when we speak of mining; but on 
the fringe of these commoner things come the gold, the 
platinum, the diamonds, ruby, and emeralds, all of which 
have signified beauty, wealth, and glamour since the 
world began. Mining for oil, which would have seemed 
extraordinary a hundred years ago, is now a common- 
place; but mining for steam, which was mentioned 
editorially in a recent issue, is unusual. 

Some mines or mining operations are unique. Such 
are the mining ventures which intelligent and substan- 
tial investors have conducted intermittently for decades 
at Coon Butte or Meteor Crater, in Arizona. The object 
of these operations has been to locate and mine an im- 
mense shooting star, or meteor, which, it has been be- 
lieved, embedded itself in the earth at no distant date. 
1001 
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Meteor Crater is a great circular pit, 600 ft. deep and 
4,000 ft. in diameter, of evident crater-like origin, in 
horizontal sandstones and limestones of Central Arizona. 
The walls are precipitous, and the normally horizontal 
strata of the walls are bent up so that they dip away 
from the hollow. Two theories were advanced by geolo- 
gists: One that the pit was formed by the impact of a 
gigantic meteor and the other that it was due to an ex- 
plosion of voleanic gas. The weight of geologic opinion 

' has leaned toward the former explanation; and a great 
deal of exploration, by pits and drill holes, has been done, 
with the hope of being able to mine the iron which wan- 
dered hither from unknown worlds and was finally 
trapped by the earth’s attraction. Geologists did not 
consider this by any means a vain hope. Prof. H. L. 
Fairchild wrote in 1907: 

“All the phenomena thus far found in the long and care- 
ful exploration of the crater, the distribution of the wreck- 
age both inside and outside, and the composition and struc- 
ture of the materials, seem to be fully and satisfactorily 


explained on the theory of impact by a celestial bolide of 
high velocity, and do not fit any other theory.” 


And Prof. George P. Merrill, in a most recent paper 
on the subject (1920), comes to the same conclusion. 
It is true that limestone blocks have evidently been 
hurled from the crater and that the sandstone which 
once partly filled it has been transformed in some way to 
a silica powder, and scattered thus around the vicinity; 
but this has been regarded as due to the impact and 
the reaction; and bore holes seem to demonstrate that 
these disturbances do not persist in depth, thus dis- 
proving the idea of outbreak from below. 

Be that as it may, the repeated attempts have not 
located any buried meteorite; and it is improbable that 
further efforts will be made. The first attempts were 
made by the Standard Iron Co., guided largely by D. M. 
Barringer, of Philadelphia. The first efforts at boring 
beneath the crater having proved unsuccessful, more 
recently another attempt was made, largely financed, it 
was reported, by the United States Smelting, Refining & 
Mining Co.; and it was reported that the new explora- 
tions would be on the theory that the meteor had come 
in a diagonal position, instead of straight down, and 
therefore should be looked for under the rim of the 
crater instead of beneath the pit. But these renewed 
efforts have also been unsuccessful, and therefore there 
will probably always remain a certain amount of mystery 
about this mining romance. 
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Keeping the Roads Open 


N THE LACK of transportation lies the cause of 
I China’s backwardness—not in the psychology of the 

people, unless it be reasoned that the absence of 
roads is due to the blind acceptance by the Chinese of 
the idea that established conditions cannot be changed. 
Whatever be the ultimate cause, development of that 
country has been retarded largely by the lack of roads 
and railways. 

What is true of China as a whole throughout the year 
is true of many a mining camp in the United States at 
times. As if it were an unchangeable thing, many a 
community meekly submits in winter to the hardships 
and inconveniences of being cut off from its neighbors. 
This attitude of mind is a survival of the horse age. 
Horse-drawn vehicles were useless or almost so when 
roads were blocked with snow. Not so today. With 
the tractor and the motor plow, organized community 
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effort finds it comparatively simple to keep the arteries 
of travel clear. A matter of importance this, when the 
country’s roads are carrying a heavier traffic of buses, 
motor trucks, and cars than was scarcely thought of 
years ago. Of surfaced roads the United States has over 
430,000 miles, more than half of which lie within re- 
gions having over 20 in. of snowfall annually, which 
naturally interferes at times with traffic. 

The importance of bus transportation in many sections 
of the country has perhaps not been generally recog- 
nized. Inhabitants of the Minnesota iron country, for 
instance, are being served today by a network of lines 
that make travel from the Cuyuna to the Vermilion 
range and from one end of the Mesabi to the other a 
very simple matter. Convenient hourly schedules and 
comfortable transportation by bus have resulted in 
greatly decreased travel.on the railroads that connect 
the numerous mining points, making serious competition 
possible, for the time at least. Here the need of main- 
taining open roads is readily apparent. 

In camps that are more remote, served by poorer 
roads, the problem of keeping communications open is 
just as vital. Here the recently developed snow motor, 
with its surprising capacity for hauling, is satisfactorily 
meeting a long-felt want. 

Some day, perhaps, man will no longer need, worm- 
like, to crawl the earth, following its contours or drag- 
ging himself over its elevations. Instead, he will use 
the air, demonstrating the old proposition that a straight 
line is the shortest between two points. Then the prob- 
lem of keeping roads open will have disappeared. But 
for the present, which is the only time that mankind 
has, the problem is one of great importance. 
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The Heads of Societies 


ANY ENGINEERS have given thought to the 

problems of selecting presidents for scientific, 

technological, philanthropic, and other types of 
societies for the furthering of the common knowledge 
and welfare. Whether these are incorporated or not, 
the plan of government is essentially democratic—that 
is, the individual member is supposed to help to elect 
the officers as well as to determine the policies. Actu- 
ally, expediency in most cases has left the government 
to a little group, which is willing to work and potter, 
and serve. It would be wearisome to repeat the names 
of the societies and the institutes which are governed 
in this way—the American Institute of Mining and 
Metallurgical Engineers is an example. The Mining 
and Metallurgical Society of America, which was 
organized largely as a protest against the undemocratic 
government of the Institute, has followed in its foot- 
steps in this respect. Formerly, there was a genuine 
competitive election; but last year and this year only 
one candidate appeared on the ballot. 

It would be unfair to criticize these organizations 
without giving full weight to the immense obstacles 
which stand against the literal carrying out of the 
principles of government provided for in the organiza- 
tion of these institutions, and without noting that not 
cnly these but a host of other institutions in other lines 
have found it easiest to adopt similar methods. For 
example, an exceedingly high-minded and ‘noble society, 
not at all connected with mining, has just sent this 
letter to its members: 


“The annual meeting is to be held at three-fifty on Mon- 
day, Dec. 23, for the election of officers for the coming year. 





eo ee ee ee ee ee ee ee a 














December 26, 1925 


“The present officers are [etc]. “These officers have been 
proposed for re-election. A formal proxy is inclosed. It 
is requested that you fill in and return to me this proxy on 
the understanding that I shall cast your vote for the re- 
election of the present officers. 

“Yours sincerely, 
—__—, Secretary.” 


There, at least, is a clean-cut proposition. One knows 
where one is at. The election in this society, as in 
most others, is a mere gesture of courtesy to the mem- 
bers—a polite but insincere gesture—like the Spaniard 
who tells you his house is yours. In spite of the con- 
venience of these methods (and to tell the truth, in 
many cases, their necessity) they have their drawbacks. 
Selections for presidents and other officers are often 
poor, and so it results that men who have not earned 
this honor are given it for reasons of friendship or ex- 
pediency: with the result that it ceases more and more 
to be an honor—in proportion as the membership at 
large are keen at distinguishing form from substance. 

The real fact is that a president elected annually 
holds his job for too short a time to be worth going to 
much trouble about—such trouble as a real election, 
for example. The practical result is to leave the carry- 
ing out of policies year by year to a permanent secre- 
tary, or to a permanent group in the board of directors. 
Yearly rotation of presidents who really preside has 
the result of preventing any consistent carrying out of 
definite policies; and the result is that the average 
president does not try. In many cases he does not even 
try to familiarize himself with the history and activ- 
ities of the institute of which he has been elected head. 

Another solution which has been recently suggested 
is the long-term or permanent president. The perma- 
nent presidency has been the solution to this problem 
arrived at by the universities and the corporations. 
This is also the solution of a host of scientific, tech- 
nical, and educational institutions of various kinds. 
Certainly, the present plan is not a successful one, any 
more than in the past the ideal principle of genuine 
annual elections has proved to be so. 
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Interest in Rock Crystal 


T A RECENT MEETING of the Institute of Min- 
A ing and Metallurgical Engineers, W. H. Staver 
called attention to the increasing interest being 
taken in rock crystal. Fine specimens of rock crystal 
have always commanded a certain price, but this com- 
modity was more or less handled on the same basis 
as mineralogical specimens. The larger and more per- 
fect the specimen, the greater its value and, in the 
instance of an exceptionally large mass, prices mounted 
to a considerable figure. 

The growing interest taken in rock crystal beads has 
assumed the proportions of a well-established fad, such 
that many women consider a rock crystal necklace essen- 
tial to their well-being. As a result, the demand for 
. this kind of jewelry has grown amazingly. With it has 
grown up also a demand for rock crystal, as the inci- 
dental stocks of this mineral were only sufficient to 
supply a nominal amount and there was no regular 
buying of the raw mineral. A market has now been 
established, but the lines about it are such that he must 
be shrewd indeed who obtains a full measure of value 
for his rock crystal. Standards are also uncertain, but 
these will be eventually reduced to a common basis as 
the business increases in importance. Thus another 
mineral becomes an article of commerce, but, unfortu- 
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nately, the nature of its occurrence is such as probably 
to preclude systematic mining. The business of finding 
this mineral belongs to the intelligent prospector. 


en 


Resolutions 


F WHAT VALUE are resolutions? As expres- 
() sions of collective opinion they are intended to 

mold the public mind and influence the decisions 
of lawmakers with respect to pending or needed legis- 
lation. Their value depends largely on the standing and 
influence of the body from which they emanate. They 
should then be carefully considered, and framed with 
prayer and caution by those who are competent to speak 
and truly representative of the interest for which they 
are the mouthpiece. Many resolutions are not thus 
carefully drawn, and therefore are worth but little as 
indicators of the true sentiment in an industry. Indeed, 
as speeches are to a banquet, so resolutions seem to be 
to the average convention. The after-dinner speech has 
become a jest—so much so that it is often without 
influence upon its hearers. In just such a descent from 
the respected to that which is ridiculous, the resolution, 
per se, is rapidly becoming boresome. The law of sup- 
ply and demand works here as elsewhere. There are 
too many resolutions, and so their value falls. 

Some statistician—one of the type that has a real 
passion for statistics—might figure how many resolu- 
tions were adopted in 1925. His calculations might 
help in curtailing convention programs. Were it known 
that from January to June 649 resolutions urging lighter 
taxes had been introduced by as many bodies, the gen- 
tlemen about to frame the 650th might be persuaded to 
desist. Perhaps some such statistician has been at 
work, for.at the recent mining convention held in Wash- 
ington only six or eight resolutions were adopted, some 
being simply complimentary. This marks an advance 
in the development of that body. After all, resolutions 
are words, and though words be winged, some have only 
rudimentary wings. Three mining conventions in thirty 
days have adopted nearly forty resolutions, most of them 
looking to possible legislation. The too many pestif- 
erous laws with which society is afflicted all had their 
beginnings in resolutions, the larve of the insects. 

What happens to resolutions? is the question often 
asked. Forgotten, is the answer. Forgotten, because 
never thought of afterward. Forgotten, because they 
were not worth remembering. In expressing its stand 
on current problems, an organization will do well first 
to choose the issue carefully, and then to make its words 
few, forcible, and well selected. 
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The Iron Pillar of Delhi 


VIDENCE CONTINUES TO ACCUMULATE 
kL that the technicians of old knew a thing or two, 

and that what they did is often puzzling to us 
moderns. The iron pillar of Delhi, in India, was 
erected about 300 A. D., is about twenty-three feet high, 
and weighs between six and seven tons. How it was 
made is a mystery, and why it has not rusted, having 
remained intact for 1,600 years, is not understood by the 
Copper and Brass Research Association. A _ recent 
analysis shows the iron to be unusually pure except for 
0.114 per cent of phosphorus, and photomicrographs 
show no slag inclusions. Sir Robert Hadfield finds 
much that is unexplainable, even after modern 
methods of analysis and examination have been applied. 
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Electrified Open Pit Iron Mining on the Mesabi Range 
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Oval—Eight cubie yard 350-ton electric 
shovel, designed for use either as shovel or 
dragline, loading ore at Buhl, Minn., in the 
Hanna Ore Mining Co.’s Wabigon pit, the 
first in the world to be completely electrified. 
Center — Sixty-ton electric locomotive and 
20-cu.yd. dump cars on dump. At left— 
Electric locomotive close up. The trolley 
wire is carried at side on loading tracks and 
on dump, and overhead on main tracks. 
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Three views of the 350-ton electric 
dragline at the Hanna company’s La 
Rue mine at Nashwauk, Minn. This 
machine is designed also for use as 
shovel and has practically the same 
electrical equipment as the shovel 
opposite, 
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Fig. 1—Chart showing tons per man-shift, Morenci Division, Phelps Dodge Corporation, based (1) on all men 
on mine payroll including salaries, and (2) on men extracting ore only. Total mine production 
per working day is also shown 


timbered slide system. An important feature of this 
system is the elimination of hand tramming in the stope 
itself. In many instances, the ore can be run from the 
timbered slide directly into branching storage-motor 
chutes, without the necessity of hand tramming. 

The Morenci timbered slide method as at present 
developed is a system of block caving laid out in panels 
150 ft. wide, with hand tramming drifts on either 40- or 
50-ft. centers, and with inclined slides at right angles 

4 


to these drifts on 20-ft. centers (see Figs. 3 and 4). 
The slides are driven on a 33-deg. slope, leaving 10 ft. 
of solid ground between the upper ends of adjacent 
slides in any given row across the panel. The details 
of the timbering of the slides are shown in Fig. 5. 
Boundary shrinks, having a minimum width of 6 ft., 
are run on the end and along the sides of the panel 
in advance of undercutting. These shrinks are essen- 
tial except along the panel boundaries adjacent to stoped 
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Mining Methods at Morenci 


Two New Systems, the Timbered Slide and the Block Cave, Developed in Last 
Three Years, Have Resulted in Appreciable Economies 
at Properties of Phelps Dodge Corpooration 


By McHenry Mosier and John Martin 


Mine Superintendent and General Mine Foreman, 
Phelps Dodge Corporation, Morenci, Ariz. 


INCE _ operations 

were resumed at 

Morenci, Ariz., in 
1922, some _ develop- 
ments have been made 
in block caving which 
have resulted in ap- 
preciable economies in 
mining at the _ prop- 
erties of the Phelps 
Dodge Corporation at 
this place. Two dis- 
tinct systems have been 
evolved — namely, the 
Morenci timbered slide 
and the Morenci block 
McHenry Mosier cave. The former is 
similar to the Miami 
method but with the 
hand tram drifts converted into inclines, while the latter 
is based on the Inspiration system with controlled 
drawing. 

The Morenci timbered slide method was initiated dur- 
ing 1923, and the branch raise system, from which the 
Morenci block cave method originated, was started 
with actual stoping operations in 1924. The tonnage 
from these two systems has gradually increased until 
it now forms about 95 per cent of the total from stopes. 
The remaining 5 per cent comes from open stoping on 
flat veins and from inclined brow caving. 

Accompanying charts show operating statistics for 
the entire Morenci division since January, 1923. Fig. 1 
shows the tons per man-shift based (1) on all men 
on mine payroll including salaries, and (2) on men 
extracting ore only. The total mine production per 
working day is also shown on this chart. Fig. 2 shows 
grade of mill feed for both total and acid-soluble copper. 





Most of the produc- 
tion now comes from 
the Humboldt mine. 
Here the ore occurs in 
granite porphyry or 
monzonite porphyry 
along, and at the inter- 
section of, the Copper 
Mountain and Fairplay 
faults. It is achalcocite 
ore of secondary origin, 
carrying about 2 per 
cent copper. The ground 
is much harder than 
that in the average por- 
phyry mine. The ore- 
body has a length of 
2,000 ft., a maximum 
width of 600 ft., and a 
vertical range of 1,000 ft. The extraction of the upper 
350 ft. is almost completed. The Morenci block cave 
method of mining is being applied to the lower part of 
the orebody, below the old stopes, while the Morenci tim- 
bered slide method is being used to “base level” the 
mine at 350 ft. 

To start production with the least delay, the develop- 
ment in the Humboldt mine that was done before the 
consolidation of the Arizona Copper Co., Ltd., with 
Phelps Dodge Corporation was made use of as far as 
possible. At first, several established systems of mining 
were put into effect, including (1) brow caving with 
shoveling; (2) incline slicing; and (3) the Miami 
caving method. Later a system better adapted to local 
conditions was developed. On the first level many 
crosscuts had been driven on 50- and 60-ft. centers. 
The problem of drawing and delivering the ore to chutes 
along these crosscuts was sloved by the adoption of the 


John Martin 








General view of Morenci, Arizona, looking north 
1, Arizona Central shaft. 2, Humboldt mine. 3, Joy supply shaft. 4, No. 6 hoisting shaft. 5, No. 6 concentrator. 
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Fig. 5—Sketch showing standard timbering of Morenci timbered slide 


8-ft. pillars should follow the completion of each drift 
as closely as possible. The undercutting thus continues 
by successively blasting units 56 by 14 ft., retreating 
across the panel. 

In the drawing-off operations, changes have been made 
which help to maintain a more continuous flow of ore. 
In the first place, the motor chutes having an inclination 
of 60 deg. were too flat. The fine ore built up on the 
bottom until the cross section became so small that it 
was hard to draw out the ore. Many costly delays, 
especially aggravating to men and bosses working un- 
der a bonus plan, resulted from the branch raises 
“hanging up.” For these reasons, the branch raises 
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Fig. 6—Cross-section through panel prepared for 
modified Inspiration system 


were eliminated, by driving a single raise on a steeper 
slope, to a point on the grizzly level midway between 
the two former branches. (Fig. 10.) By this change, 
the total feet of raising has been cut 40 per cent, and 
the total cost has been reduced about 50 per cent, in 
both raw and timbered raises. Loading conditions with 
the steeper chutes have been very much improved. The 
14-ft. grizzly centers have been maintained by slotting 
the bottom of the grizzly drifts to form slides so that 
the ore from two pairs of fingers can flow into one 
chute. The grizzly drifts are being driven small, about 
3 by 6 ft. in cross-section, so that in most of the work 
timbering is unnecessary. Finger raises are also being 
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Fig. 7—Longitudinal section through panel prepared 
for modified Inspiration system 








ground. They are stoped upward with stoping drills 
to a point within about 8 ft. of the top of the block 
to be mined, and are worked in successive cuts, similar 
to rill stoping, thus maintaining an entrance over the 
sloping muck pile. The necessity for cribbed manways 
from the timbered incline below, or of rock raises to 
the level above, is thereby eliminated. 

Undercutting then starts at the end of the panel, 
proceeding along the line of retreat of the stope. (Figs. 
3 and 4.) There are two stages in undercutting. The 
first consists of drifting across the backs of the tim- 
bered slides, parallel to the side shrink, on 10-ft. inter- 
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Fig. 3—Plan and vertical section showing Morenci 
timbered slide system of mining 


vals. The second stage consists of blasting the 5-ft. 
pillars, retreating across the panel. The backs of the 
undercutting drifts are drilled to a height of about 
8 ft. These holes are shot simultaneously with the 
blasting of the pillar. 

The Morenci timbered slide system is best adapted 
to the softer ore with lifts of from 30 to approximately 
100 ft. 

When the Morenci block caving system was started 
it was called the “branch raise” or “modified Inspira- 
tion” system. Tunnels were run on the haulage level 
on 56-ft. centers, to accommodate 10-ton cars. At inter- 
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vals of 28 ft., in these tunnels, raises were run on each 
side, to serve as ore chutes. (Figs. 6 and 7.) The 
raises were driven on a 60-deg. incline to the grizzly 
level 45 ft. above. About midway in each raise a branch 
was driven to the grizzly level. Grizzly drifts were 
driven across the panel over each line of raises and 
grizzlies installed on 14-ft. centers. Two finger raises 
were run from each grizzly to the undercutting level 
20 ft. above. The drawing centers are thus on the 
corners of 14-ft. squares. At first, heavy timber was 
used for chute fronts to control the flow of ore. 

The ore column above the undercutting level had a 
height of 140 ft., but later, in the blocks now being 
mined, this will be increased to 200 ft. The ground 
was very hard, and to break it up as much as possible 
the Ray system of rooms and pillars was adopted. Boun- 
dary shrinkage stopes about 8 ft. wide were mined to 
an elevation of about 10 ft. below the top of the ore, 
so as to cut off the panel to be caved. A transverse 
shrink 18 ft. wide was mined to a height of at least 
70 ft. The adjacent 10-ft. pillar was undercut and 
caved as soon as the transverse shrink ahead of it was 
completed. The relative width of the room and its 
pillar, as well as the height to which the room should 
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Fig. 4—Longitudinal section through 1-48-1 Stope, 
Morenci Branch, Phelps Dodge Corporation 


be carried, depends on the character of the ground. 
(Fig. 8.) Three pilot raises in each room, run from 
the grizzly level to an old level 150 ft. above, served for 
ventilation and manways. As the rooms were advanced, 
cribbed manways were first carried up through the 
broken ore, but these began to fail when a height of 
60 ft. was reached. They proved too expensive and 
dangerous, and were later abandoned. Communication 
was then maintained through the pilot raises from the 
level above. This method of breaking and caving the 
ore has been very satisfactory, in view of the hardness 
of the ground. 

In softer ground, horizontal undercutting in connec- 
tion with the boundary shrink is sufficient to cave the 
block without the necessity of running the transverse 
shrinks. The horizontal undercutting is done much in 
the same manner as in the Morenci timbered slide sys- 
tem. (Figs. 8 and 9.) Drifts 6x7-ft. in cross-section 
are run parallel to the side boundary shrink over each 
row of fingers through a distance of 56 ft. in advance 
of the caved ground. This is accomplished by attacking 
it from each finger, beginning 5 ft. below the undercut- 
ting level and inclining to the point of connection, 
which is halfway between fingers. Crosscuts are also 
driven at right angles to these drifts over each row of 
fingers. The fingers are belled, simultaneously with 
blasting the intervening 8-ft. pillar, so that the top of 
the floor pillars becomes a series of sharp ridges. At 
least one cut, and sometimes two cuts, are taken out 
of the back, to provide room for expansion and thus 
insure the caving of the ground. The blasting of the 
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by the shift boss, and these figures are used for posting 
eee ia hiss the shrink tonnage. It is estimated that for every ton 
tpg ae Ne ie OE Ne Se Lae of ore drawn in driving the shrink there is left one 
and one-half tons of broken ore. As soon as the next 

heehdiaias stage of the undercutting is started—that is, breaking 
eee up the pillars left between the undercutting drifts—a 
chute checker is sent into the stope with a blank draw 





ical sheet. He is instructed to draw off the pillars as soon 
aa a, as they are blasted, and record on his draw sheet the 
Peer exact location of the tonnage. The chutes or fingers 

ee OE, 


leading to these newly blasted pillars are drawn dry 
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started small, by first crosscutting 6 ft. from the grizzly 
drift before starting to raise. In this way, a brow is 
left which will control the ore flow and render unneces- 
sary the placing of timbers or control doors as formerly. 

The grizzlies are constructed by laying four pieces 
of 50-lb. rails, 9-ft. long, on three timber supports. 
(Fig. 11.) The rails are spaced 10 in. apart by using ni Sth Level 
wooden blocks, accurately cut at the saw mill. _. = % \Gheatabaead Soeiiacaaes ~-—b -.LAewlage level 

The Morenci block caving method is better adapted a 
to the harder ground with lifts of 100 ft. and greater. 

The drawing of all caving stopes is controlled by 
ii the engineering department. When the undercutting 
ti) is being done, the tonnage obtained from undercutting 
ti drifts, shrinks, and pillars is shown in color on the 
1 | drawing charts, with its location posted as accurately 
as possible. The tonnage from the undercutting drifts 
is calculated from the footage shown each week on the 
undercutting progress maps, and is checked against 
the actual weights at the end of the month. The ton- 


4th level 







Fig. 10—-Haulage level raises showing fingers 
and grizzly stations 


every day for two or three days to give the solid ore 
above room to expand. 

As the undercutting advances and more pillars are 
broken up in the front part of the stope, more tonnage 
becomes available in the back part of the stope, and 
the chute checker’s draw sheet will show how much ore 


should be drawn from each individual chute to get the 
nage pulled from the shrinks is turned in each day daily tonnage required from that stope and at the same 
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Fig. 9--Sketch showing undercutting in 4-34 Stope 
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Fig. 11—Sketch of grizzly station, 4-36 Stope 


time to maintain a certain angle of retreat between the 
broken ore and the waste. 

To establish the proper angle between the broken ore 
and the waste a number of factors must be taken into 
consideration. A slope very close to the horizontal 
would be desirable in maintaining a flow of clean ore, 
giving a minimum dilution, but this would require a 
large area to be open at one time, and hence a maximum 
weight to be supported for a greater period of time. 
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Fig. 12—Composite section through 1-48 Stope, which 
shows angle of retreat to have an average of 60 deg. 


It also requires a larger amount of working capital. 
A slope very close to the vertical would reduce the 
weight to a minimum, but it would also increase the 
dilution to a point where it would be impossible to get 
any clean ore. Between these two lies an angle that, 
although giving only a moderate dilution, will permit 
a stoping area large enough to furnish the scheduled 
daily tonnage, without excessive repairs. (Fig. 4.) 
The character of the ground being caved, the method of 
caving, the thickness of the protecting pillars between 
drawing points, the grade and character of the over- 
burden, as well as the daily tonnage required, the size 
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Fig. 13—Composite section through A-38 Stope, in 


which angle of retreat was about 69 deg. to 
keep stoping area at a minimum 





of the drawing area, and weight of the stope are all 
factors that must be considered when deciding upon an 
angle to be maintained between the broken ore and the 
waste, in a given orebody. An angle of 60 deg. has 
been established at Morenci as the best average slope 
to get the maximum tonnage of ore with a comparatively 
small dilution and at the same time to keep the mining 
area within certain limits. As conditions change the 
angle of retreat may be varied, averaging about 60 deg. 

If a certain angle has been established between the 
broken ore and the waste, say 60 deg., and the weight 
becomes so great that repairs are too expensive, the 
drawing area can be decreased without reducing the 
broken ore available, by running a transverse shrink 
across the stope at the front edge of the undercut area. 
In some special cases the drawing area may have to be 
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Fig. 14--Composite section through A-48 Stope, where 
the average angle of retreat was 69} deg. 


still further reduced on account of the weight by in- 
creasing the angle of retreat to as much as 70 deg. 

A long overhanging brow above the area undercut 
increases the drawing area, and a short brow decreases 
the area. This brow may be vertical or hang as flat 
as 30 deg. from the horizontal, depending upon the 
character of the ground, the overburden, and the com- 
parative speed of drawing to undercutting. The trans- 
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Fig. 15—Composite section through A-54 Stope 


verse shrink, mentioned above, automatically cuts down 
the length of the overhanging brow. For example, if 
the brow lies at 30 deg. a shrink 15 ft. high will cut 
off 26 ft. from the length of the brow, or, if the brow 
lies at 60 deg., a 15-ft. shrink will cut off 84 ft. This 
brow is, in effect, a cantilever which fails when the total 
weight supported exceeds its strength. If it does not 
shear along the edge of the undercutting, overthrust 
extends to the advance development. To prevent this, 
transverse shrinks are run on about a 50-ft. interval. 
The height of these shrinks varies with the character 
of the ground and the lift. This drops a smaller unit 
than the former practice, with less shock to the grizzlies. 
The line between the broken ore and the waste must 
not intersect the overhanging brow, or some of the ore 
at the upper end of the brow will be lost. It is better 
to have at least 20 to 50 ft. (depending upon the lift) 
between the tip end of the brow and the waste line. 





oo 





In drawing a large stope with a high lift, a wedge 
of broken ore is left along the side or end along which 
another stope is later to be mined. The slope of this 
wedge of broken ore is steepened to 70 deg. in order 
to tie up a minimum amount of ore. After the adjoin- 
ing stope is finished, this wedge of broken ore is drawn, 
starting at the center and working out toward the waste 
on both sides. The purpose is to maintain a balance 
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Fig. 16—-Composite section through 4-34 Stope 
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between the waste capping in the two stopes by drawing 
the ore between the two, without the waste from either 
breaking through and flooding the chutes. 

If the undercutting and drawing are properly done, 
a chimney of waste will be very rare. Sometimes an 
old raise in the area being drawn will start a flow of 
waste. In such a case the chutes that show waste are 
closed, as well as several chutes adjoining. The draw- 
ing proceeds around these chutes that have been closed 
until the waste has all been cut off, and later these 
chutes are reopened, starting from those farthest away 
from the chimney and gradually closing in on the cen- 
ter. The chutes that first showed waste will soon 
run ore. 

Drawing is stopped and the chutes are sealed when 
a certain grade is reached. The minimum grade in 
each stope is changed from time to time and is based 
upon the total cost of producing copper for that stope, 
as well as the selling price of copper. 

Charts are made for all caving stopes, and a few of 
these charts are presented here, which show the posi- 
tion of the angle of retreat for various stopes, at the 
end of each month. 

1-48 Stope—The composite section in Fig. 12 shows 
the angle of retreat to have an average of 60 deg. 
Morenci timbered slides were used in this stope, and 
the lift was about 55 ft. 

A-38 Stope—The average angle of retreat in this 
stope, shown in Fig. 13, was about 69 deg., increasing 
to nearly vertical at the finish where no end shrink was 
driven. Morenci timbered slides were used, and the 
lift was from 70 to 100 ft. This stope was heavy on 
the timbers; hence the angle of retreat had to be car- 
ried steeper than 60 deg. to keep the stoping area at a 
minimum. 

A-48 Stope-—-The average angle of retreat in this 
stope, shown in Fig. 14, was 694 deg. The Miami 
caving system was used with a lift of about 55 ft. 
This stope was heavier than the 1.48 stope, and there- 
fore the angle of retreat was steeper. 

A-54 Stope—See Fig. 15. The average angle of re- 
treat was 703 deg. The Morenci block cave system was 
used with flat undercutting. The lift was about 90 ft. 
This stope has been quite heavy at times, and shallow 
transverse shrinks were run at the front of the under- 
cut area to cut down the weight by reducing the stoping 
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area. The angle of retreat was kept steep to relieve 
some of this weight. 

4-34, Stope—See Fig. 16. The average angle of re- 
treat was 61 deg. The Morenci block cave system with 
rooms and pillars was used, and up to date practically 
no weight has developed; hence the angle of retreat has 
been kept close to 60 deg. The lift is now about 140 ft., 
but farther along it will increase to 200 ft. 

The drawing unit is generally three motor cars of 
ten tons’ capacity each. The chute checker furnishes 
the motor crew with a list of chutes as filled and directs 
the “pulling” of these in the proper sequence. A con- 
stant and accurate measure is thus provided for the 
grizzly men above. 

Dilution—The following data show the dilution for 
all caving stopes, in operation this year: 

Per Cent Per Cent 
Expectancy Extraction Ixtraction Dilu- 


Date Tons Grade Tons Grade Grade Tons Cu tion 


Right Months, 1925 603,345 2.10 728,031 2.00 95 rat tS 5 


This has been calculated by the method in use at the 
Ruth mine, the formula for which is: 


Dilution Tonnage — (Extraction Tonnage) — 
Expectancy Tonnage < Per Cent of Copper Extracted 
100 


(Dilution Tonnage) (100) 
Extraction Tonnage 


This apparent dilution of 5 per cent is not the final 
figure for any given block. It is an intermediate av- 
erage between stopes just starting, where there is no 
dilution, and stopes in the later stages of production, 
where there is a maximum dilution. 


Per Cent Dilution — 





OPERATING STATISTICS 


The following summaries were compiled by totaling 
and averaging the data from all stopes using these sys- 
tems. Inasmuch as both systems, as at present devel- 
oped, are comparatively new, it is felt that with addi- 
tional experience these figures will be improved. 


Data from Stopes Using Morenci Timbered Slide 


Per Cent Board Feet Pounds Tons 
of Total of Timber Powder per 
Tons Stoping per Ton per Ton Man 
1925 January to August (inclusive) 413,147 46.38 2.07 0.46 17.72 
Year 1924 360,172 38.16 2.10 0.40 16.29 


Data from Stopes Using Morenci Block Cave 


1925 January to August (inclusive) 357,626 40.14 0.81 0.33 21.80 
MONE OS 5 685g ox Sos aes RSS 125,743 13.32 1.60 C5 U.S 


The cost of repairs with the Morenci slide system is 
less than $0.05 per ton, and with the Morenci block cave 
system it is about $0.02 per ton. 

The preparatory development costs per unit of hori- 
zontal area for the Morenci timbered slide is 42 per 
cent less than that for the Morenci block cave. The 
comparative cost per ton for this development work is 
greatly in favor of the Morenci block cave method 
because of the higher lifts used in the latter system. 

The present development of these systems is due in 
a large measure to the many valuable suggestions 
offered by the men on the job. Improvements will no 


doubt be made in the future, through the continued 
active co-operation of these same men. 

The writers are indebted to G. F. Carr, chief engineer 
for the Morenci mining division of the Phelps Dodge 
Corporation, and to the technical staff for their valuable 
assistance in preparing this article. 
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Mine Taxation in Montana 


Properties Assessed at $5 per Acre Plus Improvements—Net Proceeds at 100 Per 
Cent—Also License Levy Based on Production 


By M. B. Milligan 


State Board of Equalization, Helena, Mont. 





T THE TIME 
A Montana was ad- 
mitted into the 
Union asa state its only 
industries worthy of 
mention were mining 
and stock raising, with 
mining greatly predom- 
inant; but with the 
coming of the farmer 
agriculture gradually 
encroached upon this 
leadership. Its produc- 
tion in 1924 was valued 
at $89,601,000 against 
a metal production of 
$55,333,000; livestock, 
$38,580,000; lumber 
(including manufac- 
tured lumber), $13,000,000; coal, $10,000,000 and oil, 
$3,500,000. 

The total state tax in 1917 was $22,950,000. In 1924 
it was $26,982,886. School expenses accounted for more 
than half of the increase, and county, city, and town 
taxes accounted for the rest. The peak has been 
reached, however, and a gradual decrease in the per 
capita tax is to be expected. 

In respect to mine taxation, Section 3 of Article 12 
of the State Constitution reads as follows: 

“All mines and mining claims, both placer and rock in 
place, containing or bearing gold, silver, copper, lead, coal 
or other valuable mineral deposits, after purchase thereof 
from the United States, shall be taxed at the price paid 
the United States therefor, unless the surface ground, or 
some part thereof, of such mine or mining claim, is used 
for other than mining purposes, in which case said surface 
ground, or any part thereof, so used for other than mining 
purposes, shall be taxed at its value for such other purposes, 
as provided by law; and all machinery used in mining, and 
all property and surface improvements upon or appurtenant 
to mines and mining claims which have a value separate 
and independent of such mines or mining claims, and the 


annual net proceeds of all mines and mining claims, shall 
be taxed as provided by law.” 





M. B. Milligan 


Though all property, for years, was supposed to be 
assessed at its full cash value, prior to 1919 it was 
actually assessed at percentages varying from 30 per 
cent on land to 65 per cent on bank stock, with an 
average assessment for the state as a whole of approx- 
imately 40 per cent. About the only property assessed 
at 100 per cent was the annual net proceeds of mines. 


TAXABLE PROPERTY DIVIDED INTO SEVEN CLASSES 


In 1919 a temporary “Tax and License Commission,” 
which functioned during 1917 and 1918, recommended 
to the legislature a system of property classification 
which was promptly enacted into law. Under the pro- 
visions of this law all property is assessed at full cash 
value, and is diyided into seven classes. Taxes are 
figured on a specified percentage of the assessed valua- 


tion of each particular class of property as follows: 

Class I includes mining claims and net proceeds of 
mines. Taxes are assessed against 100 per cent of the 
full and true value of this class. 

Class II includes household goods and furniture, agri- 
cultural and other tools, engines and boilers, automobiles 
and other power-driven cars, vehicles of all kinds, boats, 
and water craft. Taxes are assessed against 20 per 
cent of the full and true value. 

Class III includes livestock and all agricultural prod- 
ucts; stocks of merchandise and furniture and fixtures 
used therewith. This class takes a 334 taxable valua- 
tion. 

Class IV includes all land, city and town lots, with 
improvements, manufacturing and mining machinery, 
fixtures, and supplies except as otherwise provided by 
the constitution. Taxes are assessed against 30 per 
cent of the full value. 

Class V includes all moneys and credits, secured and 
unsecured. The valuation for tax assessment is 7 per 
cent of its full value. 

Class VI includes National bank stock and the 
moneyed capital of other banks, and has a taxable 
valuation of 40 per cent of its full value. 

Class VII includes all property not listed in the six 
preceding classes, and takes a taxable valuation of 40 
per cent of the full and true value. 

This basis averaged for the state makes the taxable 
valuation about 31 per cent of the assessed valuation. 

The immediate result of the initiation of this system 
was to raise the assessed valuation of the state and 
reduce the taxable valuation. At the same time, due 
to the increase in the assessed valuation, the state gen- 
eral fund levy dropped from 23 to 2 mills (a constitu- 
tional provision). Counties, cities, towns, and school 
districts, though restricted to certain maxima, could 
and did raise their levies to counterbalance the de- 
creased taxable valuation, but the state general fund, 
which supports the state schools and other institutions, 
found itself considerably “short-changed” and slipped 
rapidly into the red. To remedy this situation a popular 
referendum in 1920 authorized an additional 14 mill 
general-fund levy, the proceeds to be used for the sup- 
port and maintenance of the state university and allied 
schools. In addition, the 1921 legislature enacted a 
series of license tax laws: 1 cent per gallon on gasoline 
refined and sold in the state, and on gasoline imported 
and sold; 5 cents per ton on all coal mined in the state 
and on coal imported and sold; 1 per cent of the 
value of crude oil produced; 4 cents per barrel on 
cement; and a metal-mines license tax amounting to 
13 per cent of the annual net proceeds. The next legis- 
lature doubled the oil and gasoline taxes, and in the 
fall of 1924 an initiated measure imposed a new license 
tax on the metal mines in lieu of the 14 per cent of 
net proceeds. The new measure taxes the producer on 
a sliding scale according to the value of his gross pro- 
duction. 
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Table J—Metal-Mine Assessments in 1923 and 1924 by Counties 
Showing Total Taxes Levied and Amount Levicd Against the Mines 
(Taxable Valuations Only Are Shown) 
—_——--— - -- —— 1923 —— —_ ——_—_—_—_ ——_ ——__—_——_—_—_—_- -—_—--— —1924-—---— — — — —— ————_. ~ 
————_—__——— Assessments —-—-——---—-—-— Total -——-———_——— — Assessments ——-—-——-——-—._ Total 

Im- Taxes Levied Im- Taxes Levied 

Mining Mach- _prove- Net Levied in Against Mining Mach-  prove- Net Leviedin Against 

County Claims _inery ments Proceeds Total County Mines Claims inery ments Proceeds Total County Mines 
Beaverhead...... $34,023 $2,618 $83,500 $6,671 $126,812 $378,483 $5,843 $33,839 $1,365 $84,000 $14,029 $133,233 $361,407 $6,517 
Broadwater 33,030 6,918 3,500 207 43,655 234,427 2,033 30,873 37,025 Ue a eee 69,447 199,357 3,159 
Cascade... 28,299 78,331 56,270 64,894 227,794 1,382,696 9,658 28,522 81,045 60,315 19,449 189,331 1,237,930 7,064 
Deer Lodge 33,176 17,106 7,556 16,123 73,961 375,923 2,908 33,675 16,290 6,900 10,127 66,992 372,902 2,622 
Fergus...... 29,611 8,736 18,180 642 57,169 1,146,068 2,635 BROS. 6366556 15,986 18 49,626 1,262,252 2,824 
Granite...... ‘ 69,273 64,407 32,668 52,258 218,606 191.131 10,969 69,132 74,010 36,030 209,258 388,430 190,440 19,844 
Jefferson......... 176,711 71,943 38,212 30,229 317,095 296,587 13,346 173,791 60,841 58,500 2,528 295,660 222,470 11,811 
Judith Basin... .. 13,000 17,398 15,750 322 46,470 357,443 1,941 12,545 17,106 TRTIO Siac iass 45,401 349,859 1,934 
Lewis and Clark.. 90,025 29,727 54,390 7,647 181,789 781,854 8,066 89,705 18,069 48,372 150,250 306,396 739,232 13,245 
Lincoln.......... 17,650 73,732 A re 114,320 371,013 5,896 19,645 84,750 IO: 5 cis vs 127,945 355,903 6,421 
Madison......... 81,967 41,305 16,400 6,485 146,157 317,269 7,202 81,522 32,125 15,862 209 129,718 283,078 6,281 
Meagher......... 12,580 Serie vera ant an : aaah 12,580 198,646 518 OA? vives. Sawa sleon endo 14,285 180,398 565 
Mineral...... 18,105 11,062 750 410 30,327 200,891 1,424 18,105 9,030 750 1s 27,885 196,589 1,352 
eI ch gs § 27,860 6,375 19,950 3,981 58,166 406,542 2,411 27,570 13,971 27,150 : 68,691 392,390 2,913 
Phillips... 3,380 3,000 6,150 99,070 111,600 465,624 7,326 3,38) 750 2,775 19,253 26,158 459,048 1,791 
Powell..... ; EMIS oe icc cas 240 297 41,610 299,122 1,673 A ee 249 439 41,723 267,073 1,758 
Revel ...:..02.. 6585S 22.45. scence Slant seeeseusie 16,545 503,490 1,051 16,545 Rid acne arrears i, See Rael 16,545 445,619 994 
Sanders.......... 3,449 150 500 94 4,193 457,545 231 5,105 150 507 97 5,922 415,103 325 
Silver Bow....... 159,790 3,641,457 1,276,568 4,895, 935. ies 1,817,551 485,422 162. 089 3,251,486 1,061,559 5,049,714 9,525,830 1,685,289 464,670 
Stillwater...... pM Sic cacdicn- beekeeek : 2,734 410,822 162 EGOE Secs ae subiseas. Haroun 2,734 377,513 188 


892, 281 4,074, 265 I 653, 522 5, 185, 265 1, 895, 333, 10, 593, 927 579, 715 (a) 897, 719 3; 78, 013 iy 459, 849 ame 11,531,952 9,993,852 556,278 (b) 


(a) This is 5.39 per cent of total taxes levied in these counties. 


The following gives the essential details of mine 
assessment and taxation at the present time: 

Mines are assessed by the county assessors at $5 
per acre, and on improvements and machinery of all 
kinds. If the surface ground has a separate and inde- 
pendent value for some other purpose, it is assessed at 
its full value fcr such other purpose. Net proceeds are 
assessed by the State Board of Equalization, such as- 


Table II—Segregation of Assessments—1923 and 1924 


Showing Percentage of Fach Kind of Property to Total Assessment 
(Taxable Valuations Only Are Shown) 


-——1923—— , 1924— < 
Taxable Per Cent Taxable Per C ent 
Value to Total Value to Total 
Rural real estate and improve- 
IE ce oeiela da xo Sawsiacaastes $205,194,916 43.97 $191,425,492 43.38 
City and town lots and improve- 
ON EE eee eee 74,174,667 15.90 73,320,734 16.61 


— utilities (State Board of 
Equalization and Assessments) 
NON on eles one ae a's bo cone tui 
Personal property............. 
Metal mines.............. 


102,278,293 21.91 
19,596,227 4.20 
53,590,316 11.49 
11,805,333 2:53 


: $456, 639, 752 100.00 


93,883,133 21.28 
17,851,739 4.05 
53,261,713 12.07 
11,531,952 2.61 


ere ee 


$441,274,763 100.00 


sessments being based on verified statements filed with 
the board by the producer, and allocated to the counties 
in which the mines are situated. The taxable value of 
the $5 per acre assessment and the net proceeds assess- 
ment is 100 per cent of the full and true value. The 
taxable value of the machinery, structures, and appur- 
tenances is 30 per cent of the full and true value. 
These assessments all take the regular levies applicable 
to the taxing district in which the property is situated. 

In addition to the above, metal producers are subject 
to the payment of a license tax based on gross pro- 
duction. 

The foregoing comments and data refer to the metal 
mines only. To show the magnitude of the mining 
industry as a whole, which of course includes smelters, 
reduction works, coal mines and like property, Table III 
has been prepared. 

NET PROCEEDS DEFINED 

Net proceeds, as defined in the law, is “The amount 
left after deducting from the gross yield of each mine 
in dollars and cents the following”: 


a. All moneys expended for necessary labor, machinery, 
and supplies needed and used in the mining operations and 
developments. 

b. Actual cost of improvements, repairs, and betterments 
necessary in and about the working of the mine. 


(b) This is 5.57 per cent of total taxes levied in these counties. 


c. Actual cost of repairs and replacements of the milling 
and reduction works used in connection with the mine. 

d. All money expended for transporting the ores, mineral 
products or deposits from the mine to the mill or reduction 
works or to the place of sale and for extracting the metals 
and minerals therefrom. 

e. Actual cost of marketing the product and converting 
the same into money. 

f. Depreciation in the sum of 6 per cent of the assessed 
valuation of the milling and reduction works used in con- 
nection with the mine for the calendar year covered by the 
statement. 

The expenditures must not include moneys invested in the 
mines and improvements during any year except in the year 
covered by the statement, nor shall they include the salaries, 
or any portion thereof, of any person or officers not actually 
engaged in the working of the mine or superintending the 
management thereof. 


The license tax is based on the market value of the 
metals produced, and is payable annually into the state 
treasury. The amount is determined by the State Board 
of Equalization from verified reports filed by the pro- 


Table I1[—Valuation of the Mining Industry as a Unit 


1923-— —  --——_———- 1924-_—_— 
Per Cent Per Cent 
to to 
Entire Entire 
State State 
Taxable  Valu- Taxable Valu- 
Value ation Taxes Paid Value ation Taxes Paid 


Reduction 
Works and 
Smelters... 

Mines, Ma- 
chinery and 


$8,507,206 1.82 $351,676.36 $8,464,435 1.92 $330,812.56 


Improve- 

asl , WE865:933: 2-53 570,715.00 11,531,952 2.61 556,278.00 
Other 

property. 7,659,787 1.64 382,989.35 7,687,614 1.74 384,380.70 
Totals. .... $27, 1.972, 320: .5. 99 $l, 305, 380. 71 $27, 684, 001 6. 27 $1, 271, 470. 26 


ducer, and in this connection the board has authority 
to examine the books of smelters and reduction works 
if it deems such examination necessary or advisable. 
In arriving at the market value of the metals, average 
quotations in Engineering and Mining Journal-Press 
are used as a base, and from these average prices an 
equitable amount is deducted to determine the “Montana 
value.” The same average prices govern all assessments. 
Under this new law the producers will pay approximately 
$400,000 this vear, against $78,073 in 1923 and $82,102 
in 1924, 

In the tables submitted with this article taxable valu- 
ations only are shown. Assessments shown as “mine 
assessments” are 


strictly metal-mine assessments, and 
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do not include net proceeds and other assessments per- 
taining to coal mines or the oil industry, nor do they 
include assessments of the American Smelting & Refin- 
ing Co. on its plant at East Helena, or the smelters of 
the Anaconda Copper Mining Co. at Anaconda and Great 
Falls. These plants are not assessed as “mining prop- 
erty,” but are included in Table II under real-estate 
and personal-property assessments. , 

Of the fifty-six counties in Montana only the twenty 
shown contribute to the metal output. Table I segre- 
gates mine assessments for 1923 and 1924, and gives a 
further segregation by counties. It also shows the 
total taxes levied in each county (exclusive of city or 
town taxes) and the amount levied against the mines. 
Table II gives a segregation of the entire state assess- 
ment for 1923 and 1924, with the percentage which each 
kind of property bears to the total assessment. 

If the new license tax law should be successfully 
attacked in the courts, the defects brought to light will, 
without question, be remedied at the earliest possible 
date. 

“Other Property” includes timber lands and coal 
properties, farm lands used in connection with the dis- 
posal of tailings and other smelter waste, town lots for 
office, boarding house and similar purposes, and the 
Butte, Anaconda & Pacific Railroad used for hauling 
ore from the Butte mines to the smelter at Anaconda. 
The taxes paid on this property are estimated. The 
amount is higher in proportion to the taxable value for 
the reason that much of the property is in taxing dis- 
tricts having a higher levy than the districts in which 
the reduction works and mines are situated. 


Many Uses for Diatomaceous Earth 


Large deposits of comparatively pure diatomaceous 
earth exist in various parts of Nevada, but the profit- 
able mining and marketing of the material is at present 
limited to the production of small quantities for local 
consumption and to the shipment of small lots for 
miscellaneous uses, according to the U. S. Bureau of 
Mines. That consumption is only local is due to the 
occurrence of large deposits elsewhere of diatomaceous 
earth more favorably situated with regard to trans- 
portation facilities and markets, and to the competition 
of producers who have highly specialized plants in 
operation. 

The Bureau suggests three fields in which the con- 
sumption of diatomaceous earth is sufficient to consider 
them as outlets for the Nevada material. These are 
the building trades field, production for use as insula- 
tion, and production for use in filtration. 

Diatomaceous earth, the Bureau states, consists al- 
most entirely of the siliceous remains of minute aquatic 
plants known as diatoms. Its most important industrial 
application is as filtering and clarifying material. The 
consumption for this purpose is large, and although 
the material must be comparatively pure and requires 
special preparation, its price is sufficiently high to stand 
shipping to distant points. 

A second extensive use for this material is as an 
insulator for steam and water pipes, boilers and the 
like. This field is at present being greatly enlarged, 
as the economy effected by using diatomaceous earth is 
beginning to be more widely appreciated, due to educa- 
tional advertising. Although crude material requiring 
little preparation may be used in many cases, its selling 
price is so low that it cannot be profitably shipped. 
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Other uses for diatomaceous earth, which are of only 
local importance or which consume relatively small 
amounts of material, are: As building material, as a 
filler, an abrasive, absorbent and as a chemical reagent. 

As a filtering, clarifying, and decolorizing agent, diat- 
omaceous earth is used extensively in the preparation 
for market of sugar, oils of many kinds, and numerous 
other products. It is used to remove mould and fer- 
ments in wine and beer, in bacteriological and laboratory 
filtration, and in preparing serums. 

As a building material, diatomaceous earth is used 
in blocks, pulverized, or compounded. As a filler, it is 
used in soft and hard rubber, phonograph records, seal- 
ing wax, match heads, the coating on match boxes, 
soaps, paint, paper, papier maché, oilcloth, linoleum, 
curtain cloth, fire-proofing, calsomine, roofing, drugs, 
and in plastics wherever a light, cheap, inert filling 
agent is desired. As an abrasive, the material is used 
as polishing and cleansing powder for metals, glass, 
furniture, bath tubs, sinks, finger nails, and teeth, and 
for polishing metal for microscopic examinations. 

Diatomaceous earth is also used as an absorbent for 
liquid disinfectants, liquid manure, waste sulphite liquor, 
and as a vehicle for holding oxides of nickel and other 
metals for catalysts. As a chemical reagent, it is em- 
ployed in the manufacture of sodium silicate, and as a 
body for ultramarine, aniline and alizarine colors, and 
for making casein glue and pure silica. 

Copies of Serial 2718, containing the report of this 
investigation, may be obtained from the U. S. Bureau 
of Mines, Department of Commerce, Washington, D. C. 


New Markets Possible for 
Canadian Asbestos 


Announcement has been made by persons interested 
in the Canadian asbestos industry regarding some im- 
portant tests recently conducted at the brake lining 
plant of the Asbestonos Co. at East Broughton, Quebec. 
These tests, it is said, show that properly prepared 
Canadian asbestos may be able to compete successfully 
with fibers from Rhodesia and South Africa. The latter 
countries have made important inroads in recent years 
on the markets for Canadian asbestos, particularly for 
crude and spinning fibers. Sales of asbestos from the 
African fields have grown to a point where they amount 
in value to 50 per cent of the Canadian output. 

The tests described were made with asbestos pro- 
duced by a new “selective treatment wet process.” It 
is stated that they showed that less costly fiber, pro- 
duced by the wet process, may be utilized for spinning, 
giving a cleaner, stronger yarn than was obtained with 
the more expensive dry-process fiber. In the tests, the 
manufacturers state, the manufacturing loss amounted 
to only 7 per cent, as compared to the usual loss of 
25 per cent, and the breakage of the yarn on the mules 
was much less than heretofore. Owing to this and the 
fact that less costly fibers could be employed, it is said, 
the saving in manufacturing cost was about 68 per cent. 
Breaking tests on this yarn, recently completed at 
Montreal, show that the yarn produced with wet-process 
fiber was approximately 50 per cent stronger than sim- 
ilar yarn made with the dry-process fibers. As prac- 
tically all the fiber from the African fields is shipped 
as crude or other costly fibers, the tests suggest that the 
application of the wet process to Canadian asbestos 
would effectively shut out the African fiber both in 
Europe and the United States. 
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The Proper Use of Lime to Alkalize 
Mill Circuits 


Q :cntity of Water Used for Slacking Has Important 
Bearing on Physical and Chemical 
Characteristics of Product 


By Clark T. Henderson 


Great Western Electro-Chemical Co., San Francisco 


LTHOUGH it is difficult to lay down hard and fast 

rules for flotation, each ore being a problem of 

itself, still, certain underlying principles are worthy of 
consideration. 

Xanthate is not, contrary to the view of some, a 
frothing agent, and cannot, therefore, supplant oils in 
flotation work. Rather it is a conditioning agent mak- 
ing the ore more amenable to the action of the froth 
produced by the oil in the flotation circuit. The type 
of oil which will give best results with xanthate must 
usually be determined by experimentation, some classes 
of ore yielding higher-grade concentrates and better 
recoveries with the aid of steam-distilled pine oil, 
whereas others will show best results with hardwood 
creosote and still others with cresylic acid. Xanthate 
will give good results in acid circuit, but it seems more 
satisfactory in alkaline circuit, and the advantages of 
flotation in alkaline rather than in acid circuit are 
usually such as to make the alkaline circuit preferable, 
even though metallurgical results in both are the same. 

Alkalinity can be best secured with the aid of lime, 
as is done in cyaniding, the quantity required varying 
in practically every instance. The question often 
arises as to whether calcined dolomite may not be sub- 
stituted for strictly calcium lime for flotation purposes: 
there is but one answer, and that is the negative. The 
reason for this is that the lime, to be effective, must 
go into solution in the pulp, and magnesium hydroxide 
is scarcely soluble in water, so that if a dolomitic 
lime is used, only the calcium hydroxide contained is 
useful for flotation purposes and much larger quanti- 
ties must be employed. 


LIME HAS PECULIAR CHARACTERISTICS 


Though lime is one of the commonest chemicals and 
seemingly one of the simplest, it has peculiar charac- 
teristics worthy of serious consideration in using it 
in flotation. As already stated, the calcium hydroxide 
must go into solution to be effective. A part of the 
lime which goes into solution is consumed in neutraliz- 
ing the temporary hardness of the water used in 
making the pulp; more of the lime is consumed in neu- 
tralizing such acidity as there may be in the ore, and 
the balance creates the necessary alkaline condition 
in the circuit. 

It is common practice in some plants to feed lime 
into the flotation circuit as dry quicklime, or calcium 
oxide. If fed thus, the conditions under which the 
quicklime will slack are quite uncertain, and the con- 
ditions under which the lime is slacked have a distinct 
bearing on its effectiveness in the flotation circuit. 
Other plants use hydrated lime, which is quicklime 
slacked with the theoretical amount of water required 
for hydration. This hydrated lime is either fed dry 
into the flotation circuit or is mixed with water to form 
milk of lime, which is then fed into the circuit.. Still 
other plants make a practice of slacking quicklime with 
uncertain quantities of water, then making up a milk 


Vol. 120, No. 26 


of lime of uniform strength for feeding into the flota- 
tion circuit. 

A comprehensive series of experiments that were con- 
ducted in our company’s laboratory gave the following 
results: 

Where a certain amount of quicklime was slacked 
with the theoretical amount of water required for 
hydration; this hydrated lime then diluted with addi- 
tional water to a standard volume; and this standard 
volume of milk of lime placed in a graduated cylinder, 
thoroughly agitated, and allowed to settle, the time 
required for the undissolved material to settle to 50 per 
cent of the total volume of the original milk of lime 
was ten minutes. A corresponding sample of quick- 
lime was next taken and slacked with ten times the 
theoretical amount of water required for hydration. 
This was then diluted to standard volume, placed in a 
graduated cylinder, thoroughly agitated, and allowed 
to settle. The time required for the solids to settle to 
50 per cent of the original volume was in this case 440 
minutes. 


EXCESS OF WATER GIVES LOWER SETTLING RATE 


It was obvious from the foregoing and other experi- 
ments that lime slacked with not less than ten times 
the theoretical amount of water is much slower settling 
and consequently much easier to hold in suspension in 
the feed tanks, and has less tendency to settle out in 
the flotation circuit, than a milk of lime made 
of hydrated lime, or quicklime slacked with small quan- 
tities of water. 

Having thus proved that an excess of water gives 
a milk of lime having a lower settling rate, experi- 
ments were next undertaken to determine the relative 
chemical activity of these two types of milk of lime. 
Each sample of milk of lime was thoroughly mixed with 
the theoretical quantity of sodium carbonate that would 
react therewith to form calcium carbonate and sodium 
hydroxide. The relative time required for causticizing 
was taken as an index of the relative chemical activity 
of the two types of milk of lime. The milk of lime 
which settled in ten minutes was found to require 330 
minutes to effect complete causticizing of soda ash 
mixed therewith, whereas the milk of lime requiring 
440 minutes to settle was found to react completely 
with soda ash in five minutes. 

The foregoing experiments seem to prove beyond 
question that the proper type of milk of lime to use 
in flotation work is one made by slaking high-calcium 
quicklime with not less than ten times the theoretical 
amount of water required for hydration, because a 
milk of lime so made is not only slow settling but much 
more active in a chemical sense. The same conclusions 
would seem to apply to the use of lime to secure pro- 
tective alkalinity in cyanidation. 

In plants where large amounts of lime are used in 
flotation the best plan to follow would seem to be to 
slake the quicklime in a ball mill operating in closed 
circuit with a classifier, introducing into this ball mill 
not less than ten times the theoretical amount of water 
required for hydration. With this arrangement the 
larger pieces of quicklime would be crushed in the ball 
mill and thus made amenable to quick hydration, while 
any cores or other slow-slaking particles would be re- 
turned by the classifier to the ball mill, the overflow 
from the classifier being uniformly a slow-settling and 


highly reactive milk of lime which might not be secured 
by other means. 
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Mining Salt in Bavaria 


By N. Tourneur 
Thundersley, England 


HE BERCHTESGADEN salt mine, in Bavaria, 

though neither the oldest nor the most important 
on the Continent of Europe, is unusual as regards 
the method, now generations old, of its underground 
transit. Probably in no other mine in the world is 
“tobogganing” used to such an extent. Unlike the 
famous salt mines in north Galicia, and others in 
Europe’s great salt tract, the Salzkammergut, that 
lies in a semicircle from the southeast to the southwest 
of Salzburg, Berchtesgaden may be described as mostly 
a brine pit. In those others mentioned the rock salt is 
quarried in blocks. In the Berchtesgaden pit the salt 
is washed out of the earth and limestone, and obtained 
by evaporation. Some of the brine is boiled down 
near by in the valley; and some, piped over miles of 
mountain, brings employment to many folk in the town 
of Reichenhall. 

Before entering the mine, the visitor is equipped in 
a miner’s clothing: a pair of very wide trousers, an 
ample jacket, a felt hat with an excessively broad brim, 
and a leather apron. This last you are told to put on 
behind; and the reason for this is soon forthcoming. 
A lantern is handed to you, which the guide carefully 
inspects and lights. Then he ushers you into the mine. 

The incline, cut through the solid rock, is only 
broad enough for you and the guide to walk in single 
file. The sides and roof of the galleries are timbered, 
and between the interstices the salt in the earth behind 
sparkles in the lantern light. As you go farther and 
farther unward into the mine, many disused side pas- 
sages and exhausted chambers are passed, and the air 
gets colder. Pipes for the water used in the mining 
run alongside you. 

Passages are driven through the limestone to the 
beds of salt, where a small chamber is cut out. Pipes 
are laid into this from above, and another set of pipes 
from it down to the valley. A system of valves regu- 
lates both sets and communicates with other systems 
and chambers. On the new working being filled with 
water, its roof and sides gradually crumble down, the 
salt dissolves, and the detritus sinks to the bottom. 
After two months or so, the chamber being kept full, 
the water is charged with salt. Tests for the strength 
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of the brine are taken daily, and when sufficiently 
strong it is run out by means of the lower set of pipes 
into the tanks in the valley. The chamber is flooded 
repeatedly, until either it is exhausted or becomes 
unsafe. Meantime the brine is being evaporated in the 
salt pans. 

After you have passed through several of the spent 
chambers, the cramped passage you are traversing ends 
on the brink of the “Salz See,” an irregular sheet of 
briny water, 80 to 90 yd. in length and about 25 yd. 
broad. You can touch the roof of the cavern with 
your hand by standing on tiptoe. The guide unhooks 
his lantern from his belt, and waves it. A boat heaves 
into sight, and you are carried off into pitch darkness. 
Soon the craft begins to roll a little, and the lanterns 
show it is breasting a rapid stream in a low-roofed 
gorge. Here, many generations ago, a flow of water 
breaking down several chambers brought about the 
“Salz See.” 

By a long series of steps you mount to other galleries 
and chambers, climbing to where the rock salt is quar- 
ried. It is here tobogganing begins. 

The rolle or toboggan is merely a long substantial 
low-wheeled board, on each side of which is a rounded 
piece of wood. It slants at an angle of 45 deg., and is 
controlled, when desired, by means of the guide or side 
rope on the right-hand side of the steeply inclining 
adit. Through the use of a thick leather glove on the 
right hand, the miner can brake the speed by holding 
more or less tightly to the rope. Usually he makes no 
attempt to slow down, and accidents occasionally 
happen. 

You seat yourself on the rolle, making use now of 
the leather apron to sit upon; grasp the guide line with 
your gloved hand, and hold your lantern with the left. 
Your guide shoves off, and jumps on in front of you; 
and you find yourself hurtling downward. Almost 
instantly, the rolle is at the end of several shafts or 
galleries, and stops within a few feet of what appears 
to be an immense bottomless pit. Here and there in 
it lights flicker, and you hear the sounds of labor. 
Another toboggan takes you down into the underground 
quarry, where the rock salt is being cut out in pieces 
and loaded on rollen for conveyance to the plant out- 
side. Berchtesgaden rock salt contains, however, a con- 
siderable amount of gypsum as well as several other 
natural adulterants. 


—- 
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Determining Dip and Strike 
Graphically 


A Method That Is More Accurate Than That Involving 
Use of Compass and Clinometer—Field Work 
Requires More Time 


By William Johnson Kemnitzer 
Geologist, Bakersfield, Calif. 


N TAKING THE DIP and strike of strata, the larger 

the plane worked over the more accurate the result. 
From the relative position and elevation of three points 
not in a straight line, on a plane, the dip and strike 
may be graphically determined with greater accuracy 
than by obtaining the result directly from a compass 
and clinometer reading. By the usual method of 
obtaining the dip and strike, involving the use of a 
Brunton compass, only a small portion of the plane 
is considered, and in many cases the true attitude of 
the beds is not learned. When great accuracy is 
desired in making a geological survey, the graphic 
determination may be profitably used. The mathematics 
and descriptive geometry that it involves are simple, 
although the field work necessarily requires more time 
than that called for in making the usual direct reading 
with a Brunton compass. Following is the procedure 
to be followed in the field in gathering the necessary 
data called for by the graphic method: 

1. Locate and determine the elevation of some point, 
called point 1, at a convenient distance from the plane 
of the visible stratum. 

2. Determine, from point 1, the distance, direction, 
and elevation of points 2, 3, and 4, on the plane. 

The only reason for first locating and determining 
the elevation of point 1 is to have a datum from which 
to work. Actually, only three points on the plane are 
used in the determination, but it is rarely possible to 
begin operations from a point that is directly on the 
plane. 

The field work may be done in various ways; from 
the use of the pace, the Brunton compass and the hand 
level, to the use of the plane table and alidade, the 
manipulation and technicalities of which are not con- 
sidered in this article. 

From the data obtained in the field a figure may 
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Fig. 1—Observations as projected onto tracing paper 
in determining dip and strike 
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be plotted similar to Fig. 1b. The distances from point 
1 to the points on the plane are variable: they may be 
several feet or several thousand feet, depending on the 
size of the plane under consideration. An effort should 
be made to select points 2, 3, and 4 in such positions 
that lines joining them will form, as nearly as possible, 
an equilateral triangle. Point 1 should be close enough 
to the points chosen on the plane to form large a and £ 
angles. 

Should the work be done with the plane table and 
alidade, the actual points, the lines adjoining the points, 
and the resulting figures may be very small, depending 
on the scale used. In such a case the work is plotted 
as shown in Fig. la. 

The dip and strike is determined in the office by 
placing a piece of tracing paper over the four points 
as plotted in the field, and extending the lines 1-2, 1-3, 
and 1-4, several inches across the paper. (See Fig. 1, 
aandb). Plot the points 2, 3, and 4 by laying off on 
their respective lines, to any convenient scale, their 
recorded distances from point 1. Join the projected 
points 2, 3, and 4 by straight lines. The resultant 
triangle represents a section of the stratum in the 
horizontal plane, and from it the dip and strike may be 
determined. The scale used for any particular set of 
points may be any that will insure a large, clear triangle 
from which distances may be readily and accurately 
scaled. 

By definition, the strike of a stratum is the bearing 
of a horizonta! trace on the bedding plane. The dip of 
a stratum is the angle between a bedding plane and the 
horizontal, measured in a plane at right angles to the 
strike." Therefore, a line from the point of inter- 
mediate elevation to a point of the same elevation on 
the line joining the highest and lowest points will 
be the strike. A line at right angles to this strike and 
in the direction of the lowest point will indicate the 
direction of dip. 

To find where the point of intermediate elevation 
actually falls on the line joining the highest and lowest 


points is a matter of simple proportion. Referring to 
Fig. 1b: 


_. (Difference of (Difference of 
* elevation 2-4) elevation 3-4) 

ze. 400 : 29.8 : 58.9 

A= 202.4 ft. 


X : (Distance 4-3) 


The distance from point 4 to point 3 is scaled from 
the drawing. Other proportions can be made to deter- 
mine the strike. 

To find the amount of dip, draw lines parallel to 
the strike through the points of highest and lowest 
elevation (Fig. 1b). Measure the shortest distance 
between these lines. The difference in elevation between 
points 5 and 4 represents the the inclination for this 
distance. Using the scaled distance as a base for a 
right-angled triangle (Fig. 1¢), and the difference in 
elevation between points 3 and 4 for the length of the 
side opposite, the amount of dip is the angle between 
the hypotenuse and the base. Mathematically, the dip 
is the angle whose tangent is the “side opposite” divided 
by the “side adjacent” (base). 

This method reduces the chance for error to a mini- 


mum and may be rapidly executed after a little prac- 
tice with it. 





*Willis, Bailey, “Geologic Structures,” page 8. 
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Useful Operating Ideas 





Repairing Concrete Foundations 
By Charles Labbe 


At times it happens that the base of a heavy piece of 
machinery will grind or wear its way into the concrete 
foundation, vibration being often the chief cause. This 
also occurs when the concrete is not of the best. There 
are several ways of correcting the difficulty, depending 
upon the extent to which the top of the block has been 
worn. If the wear is not too great, the base of the 
machine can be lifted enough to slip over the concrete 
one or two thicknesses of roofing paper which is soft 
and which will help make a better contact. In tighten- 
ing the base the extra thickness will bring the machine 
more nearly back in line. 

When the base has worked down into the concrete it 
is best to place a piece of sheet-iron with holes drilled 
into it corresponding to the foundation bolts. The plate 
should be as thick as possible without throwing the 
machine too much out of its position. Where the finish- 
ing layer of cement has been put on after the concrete 
has hardened, it will frequently break up after the 
machine has been in operation. Oil also seeps under 
the broken pieces, and when this happens it is useless 
to place a new grouting of cement, as it will not adhere 
to the concrete. The best method is to remove the 
broken top layer and then place a few layers of building 
or roofing paper to fill the roughness of the concrete. 
A plate of iron is then prepared and slipped in place, 
due caution being taken to keep the machine in its 
proper position. If the finishing thickness of cement 
mortar is not placed upon the concrete within twenty- 
four hours after the concrete has been poured, it is 
necessary to roughen the concrete to a fresh surface. 
Care is taken to keep the concrete wet while putting on 
the last coat or grouting. 


Flotation Oil Feeder 
By R. V. Thurston 


In flotation it is necessary to have a regular and 
constant rate of flow of the reagent being used. There 
are several mechanical feeders on the market which 
give satisfactory service. However, it frequently hap- 
pens that when one wishes to experiment with a dif- 
ferent oil mixture an extra mechanical feeder is not 
available. Most millmen have tried to drip oil from 
a can fitted with a petcock and have found that it takes 
all of one man’s time to keep the oil from dripping too 
fast or from stopping altogether. This difficulty has 
been overcome by the simple device shown in the illus- 
tration. 

A receptacle fitted with a spout at the top contains 
the oil mixture. A second receptacle, slightly smaller 
in cross-section, is weighted with a little sand or a 
small, flat metal slug, so that it will float on top of the 
oil in an upright position. Water is then allowed to 
drip into the smaller can, and the oil mixture is forced 





Device for feeding flotation oil at constant rate 


out the spout by displacement. It is easy to regulate 
a petcock so that water will drip slowly and regularly 
into the can, and this insures regular feeding of the 
flotation reagent. In cold weather it is advantageous 
to use hot water, which will keep the flotation oil warm 
and aids in obtaining a regular feed. 

[A convenient device for obtaining a constant head 
upon the water petcock is indicated at the right in the 
accompanying illustration.—EDITOR. | 





Trolley Wire and Power Cable Hangers 


At the Mason Valley Mines, Mason Valley, Nev., 
trolley wires are suspended from short lengths of 13-in. 
pipe which are inserted in drill holes in the roof of 
the adit. The end of the pipe is split and a wooden 
plug inserted. The pipe is then driven into the drill 
hole, the wooden plug forcing the walls of the pipe 
outward. Drill holes are 18 in. in depth. 
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Methods of carrying trolley wires and power cables 








Power and lighting cables are attached to insulators 
which are in turn attached to short lengths of board. 
The board is attached by wire to the eye of a short 
piece of iron, which is held by a wooden plug driven 
into a shallow drill hole as shown in the accompanying 
illustration. The hangers are placed 50 ft. apart and 
give satisfactory service. 


Gasket for Vacuum Work 


A type of gasket has been developed by the Shell 
Company for high vacuum work which has proved to be 
more satisfactory than all gaskets formerly used. The 
flanges are in pairs, one flange being provided with a 
(my ridge of rectangular section 

"4 bees which fits into a correspond- 
(bolted) ing groove upon the other 
a flange. A clearance of 72 in. 
T-450ft is allowed between ridge and 
UjAwire groove. A soft copper wire, 
4+ in. in diameter, is joined 
by brazing so as to make 
practically a jointless ring. 
This is placed in the groove 
and is slightly flattened down 
by the pressure of the bolts 
of the flanges. The accompanying illustration shows 
the important features. 
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Construction of gasket 
for high vacuum work 


Utilizing Old Drill Steel 
By David R. Thomas 


Obsolete sections of drill steel, short starters, broken 
shanks, and miscellaneous pieces can be utilized to good 
advantage in ball mills as grinding medium by cutting 
them up into short picces of from 2 to 2} in. in length. 
The cutting can be done in a steel sharpener by remov- 
ing the clamping dies and inserting cutters, which can 
be made by any blacksmith from old gaging blocks. The 
steel is heated in the same manner as for sharpening 
and then fed to the cutters. 

Pieces of old rubber belt can be used to save the 
sharpener from too severe shocks. The steel when cut 
may be dropped in water and slightly tempered. Cutting 
once a week will keep the shop free of junk and will add 
materially to the stock of grinding medium. 


Surveying Empty Stopes 

To determine the approximate outlines of large empty 
stopes and underground chambers, a simple method has 
been worked out at the Mason Valley Mines, Mason 
Valley, Nev. An are lamp of the small type used in 
metallographic work was adapted by removing the lense 
and substituting a metal plate in which was cut an 
opening of the section of a Maltese cross. The ray of 
light when directed against the wall of a chamber gave 
a light pattern of the same outline. Two transits set 
up on known points were used and simultaneous 
observations taken upon the light spot, vertical and 
horizontal angles being read. By a simple graphical 
construction the position and height of the light spot 
with reference to stope plan was ascertained. By find- 
ing a number of points in this way the approximate 


outlines of the exposed walls of the stopes were deter- 
mined. 
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Determination of Zinc, Lead, Iron, and 
Cadmium in Slab Zinc 


By John H. Hastings 


Chemist, Donora, Pa. 


Iron and Lead—Ten grams of zinc are weighed into 
a large beaker, 100 c.c. of water and 18 c.c. of sulphuric 
acid being added and solution taking place overnight. 
The solution is filtered off from the lead remaining 
undissolved and this is dissolved in 1:1 nitric acid. The 
filtrate containing the iron is titrated with potassium 
permanganate, 1 c.c. of which is equal to 0.005 grams 
of iron. ; 

To the solution containing the lead 15 c.c. sulphuric 
acid is added and the beaker heated for one hour until 
dense white fumes are expelled. The solution is cooled 
and diluted to 100 c.c. with water; boiled, cooled, 
and filtered. The precipitate is dissolved in 15 c.c. satu- 
rated solution of ammonium acetate, diluted to 100 c.c. 
with water; brought to boil and titrated with solution of 
ammonium molybdate, using tannic acid (0.1 per cent 
solution) as an indicator. One cubic centimeter of the 
ammonium molybdate solution is equal to 0.005 gram 
of lead. On the dross zinc in which the lead is low, 
10 c.c. of lead acetate is added to the determination just 
before titrating. One cubic centimeter of the lead 
acetate solution is equivalent to 1 c.c. of the ammonium 
molybdate solution. The 10 ¢.c. is then subtracted from 
final reading. This expedient makes it easier to get a 
good end point. 

Cadmium—Twenty-five grams of zinc are weighed 
into a large beaker; 250 c.c. of water and 55 to 60 c.c. 
hydrochloric acid are added. After standing overnight 
nearly all the zinc is dissolved, but enough remains un- 
dissolved to prevent the solution of the cadmium. The 
solution is filtered off from the undissolved portion, 
which is then dissolved in dilute nitric acid and evapo- 
rated to a small volume, which turns red in color. 
Eight cubic centimeters of sulphuric acid is added and 
the beaker heated to dense white fumes. The solution 
is cooled, diluted to 30 c.c., boiled, cooled, and filtered. 
If the filtrate contains much cadmium, over 0.01 per cent, 
it is diluted to 500 c.c. with water and 50 c.c. removed. 
To the filtrate is added a bent piece of sheet aluminum 
about 4 in. wide and shaped to form a triangle, the sides 
of which are about one inch long. The filtrate is diluted 
to 200 c.c. and boiled for ten minutes to precipitate the 
cadmium which is filtered off. The cadmium, aluminum, 
and paper are washed well, four or five times for the 
latter, and 5 c.c. nitric acid is run over the aluminum 
in the beaker, the solution being poured through the 
filter paper to dissolve the remaining cadmium. The 
aluminum and paper are washed three times and the 
filtrate is evaporated to dryness. The cadmium is dis- 
solved in 5 c.c. hydrochloric acid, diluted to 200 c.c. and 
heated to 80 deg. C. Five cubic centimeters of 10 per 
cent solution of sodium hyposulphite is added and 20 c.c. 
of zinc chloride solution (1 c.c. of which is equal to 
005 grams of zinc). The solution is titrated with a 


potassium ferrocyanide solution, 1 c.c. of which is equal 
to 0.005 gram of zinc, using 5 per cent solution of 
uranium nitrate as indicator. If copper is present it is 
precipitated on granulated lead, before titrating, by 
boiling. 

Zinc—The zinc is taken as the difference between 100 
ver cent the total of the lead, iron and cadmium. 
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Discussion 





“Engineering and Mining Journal-Press” is not responsible 

for statements or opinions published under “Discussion.” 

In many cases the views expressed are diametrically 
opposed to editorial policy and belief. 


a 


Moralistic and Scientific Cerebration 


THE EDITOR: 

Sir—Judging from R. B. Brinsmade’s article, “Do 
Engineers Fear To Be Statesmen?” and other articles 
appearing in Mining Journal-Press from time to time 
on the same subject, engineers are having quite a time 
explaining why “lawyers are everything and engineers 
nothing in the leadership of public opinion on social and 
economic subjects.” The most noticeable thing in all 
this discussion is the quite general contention of engi- 
neers that “engineers are mentally more competent than 
the members of any other profession to solve general 
economic and industrial problems.” In this they are 
very much like the scientists, who also admit that they 
are a great deal more competent to solve our social 
problems than the statesman. As an example of the 
scientist’s claim read Wiggam’s book, “The New 
Decalogue of Science.” 

Though scientists and engineers may be thoroughly 
convinced of their superior ability to solve our social 
problems, there are a few men who are not so certain 
about it. Some time ago in an article, in the Century, 
Lincoln Steffens stated that the scientist thinks scienti- 
fically about chemistry, biology, and physics, but thinks 
moralistically about politics, business, and life. “When 
a mayor or a governor goes wrong, the professors, like 
the rest of us, ask for a good man for mayor, and when 
there’s war they want to kill the Kaiser, all of them, 
each on his side. Virtue is the cure for the evil effects 
of bad economic forces.” 


MERE SUBSTITUTION OF INDIVIDUALS FUTILE 


According to this we wouldn’t better matters much by 
substituting scientists or engineers for statesman, for 
they as well as he reason moralistically when it comes 
to questions of politics and economics. According to 
this, the solution of our economic and political problem 
is not a question of substituting one class of men for 
another class, but of reasoning scientifically instead of 
moralistically. It is a question of helping the states- 
man, who is charged with the solution of our social 
problems, to reason scientifically about them. A discus- 
sion of a question like this may not under some circum- 
stances be considered within the sphere of a mining 
journal, but as it may help define the engineer’s position 
in the general scheme of things, and keep him from 
needlessly interfering in matters that another is charged 
with and keep him, also, from neglecting his own busi- 
ness, it may not be out of place to discuss it here, as we 
may understand things a little better if we know some- 
thing more of what is meant by scientific and moralistic 
thinking. 


We reason moralistically when we explain our troubles 
as being due to bad men and fools, when we reason in 
terms of good and bad men, smart men, and ignorant 
men. Reasoning in terms of good and evil spirits is 
much the same. Thinking moralistically consists in 
mistaking effects for causes. Ignorance, selfishness, im- 
morality, hatred, disease, and indifference are assumed 
to be causes instead of effects. And, of course, being 
causes, the remedy is to substitute the opposite. The 
cure for ignorance is education; the cure for being bad 
is to be good—is to be preached at; either that or 
eliminate the bad by hanging them or by the eugenic 
route. The cure for indifference is to become interested, 
and the cure for hatred is love. 


FOLLY OF ACCEPTING EFFECTS FOR CAUSES 


By mistaking effects for causes we find ourselves 
accepting and supporting such stupidities as the 
doctrine that all men are naturally bad, or that only 
some men are naturally bad, and that men do evil out 
of pure cussedness. Which all amounts to saying that 
men are bad because they are bad. 

It should be remarked that no political or economic 
machinery, no matter how skillfully devised, can be 
made to work by immoral or insane men. This is gen- 
erally recognized. In discussing our social problems 
there is a tacit assumption that men are moral and sane 
and will try to make any system work. There must be 
this assumption if we are to discuss these questions at 
all. It is shear idiocy to assume something that will 
make the solution of our social problems impossible. It 
is not a question of good men or bad men, smart men 
or ignorant men, but it is entirely a question of self- 
interest. 

We reason scientifically about social and _ political 
questions when we reason in terms of self-interest, when 
we show that the evil men do is the result of their self- 
interest being directed into conflicting channels by a 
faulty political and economic machinery. Also, in- 
directly, by habits caused by following their self- 
interest under such machinery. 


WHAT INTERFERES WITH STRAIGHT THINKING? 


The question arises. Why do we think moralistically 
about economics and politics instead of scientifically? 
There must be a reason. The following, I think, is the 
correct explanation. Our system of property permits 
the ownership of the natural resources, which means, 
they being limited and there being no limit to the amount 
that can be owned, that some may possess them to the 
exclusion of others. This arrangement places men in 
a position where if they serve their own interests they 
must do so at the expense of others. If they don’t seek 
possession they stand to be deprived of free access to 
them and thus must pay tribute to those who do possess 
them. 

It becomes a question of you shall suffer ere I 
shall. There is no other alternative. It is in the very 
nature of the arrangement, and it is hard to see how 








such a state of affairs can be any other than an ever- 
lasting source of trouble. 

An almost identical condition is produced by our 
voting systems. By majority voting—majority rule— 
men, in pursuing their self-interest, are forced, in- 
voluntarily, to act against the interests of others. 
Majority rule is a whole-hog or none proposition—you 
are either master or slave, ruler or subject. It is either 
your will or the other fellow’s; there is no other alter- 
native. Under these circumstances every man must 
strive for the upper hand. Picture to yourself the state 
of mind that must necessarily exist under such economic 
and political arrangements, thought to be fixed or 
beyond improvement. Under such conditions a man 
must be constantly on the alert and striving for fear 
of want. He must consider the success of another man 
as a menace to his prosperity. Under such a state of 
society what is one man’s gain is another man’s loss. 
It produces a condition of perpetual warfare. A man is 
either for or against you—friend or foe. A man is 
forced to consider his own cause most righteous when 
failure of it means suffering. He must think in terms 
of good and evil—he must think moralistically. He 
must act in these ways in his own self-interest, because 
the ways to act differently are blocked by a belief in 
the unchangeableness or perfection of our economic and 
political machinery. 


“QUIT DAMNING” 


What we need to do is to quit damning and blaming 
our Officials. We need to quit damning and blaming the 
citizen for his lack of interest, for his failure to go to 
the polls. We need to quite damning and blaming the 
capitalist for the advantage he takes of such faulty 
political and economic machinery. We need to quit 
damning and blaming men and blame instead the in- 
stitutions that direct the self-interest of men into such 
channels that they must, unintentionally, injure others. 
It is a question of men vs. institutions. 

The first step toward a solution of our social problems 
is to free the mind of that tight-minded insistence in 
the idea that our political and economic machinery is 
beyond improvement. It is this more than anything else 
that blocks progress. Nature moves as a whole—that 
is to say, ideas tend to build up systems in harmony 
with themselves. The strongest builds up a system that 
excludes all ideas that conflict with it. Though in- 
numerable factors enter into the production of social 
phenomena, so much stronger are some of our ideas 
that they may, for practical purposes, be considered the 
causes of our troubles. So strongly entrenched and so 
tenaciously do we hold to some of our economic and 
political convictions that no idea that happens to con- 
flict with them has any chance of gaining a foothold or 
even getting a hearing. Because it conflicts, it is 
condemned. 

Though one may believe that our economic and 
political conceptions are fundamentally wrong, there is 
no need of demanding that we change them forthwith, 
but simply that all our ideas be submitted to examina- 
tion. There must be a revaluation of all our ideas. 
There must be an unhindered discussion of them. We 
cannot too strongly insist on this. Man is so constituted 
that he cannot for long hold and act on something that 
he thinks or feels to be wrong. He must act on what 
he thinks is right. WILLIAM CROCKER. 

Prescott, Arizona. 
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Oxygen-Making Apparatus 
THE EDITOR: 

Sir—Our attention has been directed to the article 
entitled “Oxygen Making Apparatus Said to Infringe,” 
pages 751-752 of the issue of Nov. 7 of Mining Journal- 
Press. As secretary-treasurer of the Gas Products 
Association, a national organization of oxygen pro- 
ducers, representing over fifty oxygen companies, with 
plants from coast to coast, I wish to register a vigorous 
protest at least to the inference which may be drawn 
from this article. Irrespective of the meaning which 
was intended, the article referred to lends itself to an 
interpretation both unfair and untrue, namely that with 
the type of plant known as the “single rectification 
column,” it is impossible to produce oxygen of 99.5 per 
cent purity. This is not according to fact, and we can 
assure you that a number of our members who operate 
such plants are able not only to produce oxygen of 
99.5 per cent, but are doing so regularly, and delivering 
oxygen of that purity or better. The members of this 
association produce oxygen of 99.5 per cent purity or 
better, day in and day out, and those having the single 
type of plant to which you refer are no exception to 
this rule. 

It seems to us that in the best interests of your 
readers, many of whom are doubtless owners of the 
single rectification type of plants, as well as a large 
number who are their customers, you will promptly 
take steps to correct such an incorrect, misleading and 
untrue impression. CHARLES T. ALLEN. 

Chicago, Ill. 

Publicity 
THE EDITOR: 

Sir :— 

“There comes a time to every man 
Some situation where he can 

Attain such fame that folks acclaim 
The very mention of his name.—” 

I am reminded of that song of Bert Williams’ of 
eight or ten years ago, by your comment in Mining 
Journal-Press of Oct. 31 on “The Mute, Inglorious 
Greelys.” Bert Williams must have been an engineer, 
or at least, when asked as a small boy what he wished 
to be, must have answered, “I want to be a mining 
engineer,” for he goes on to say, after recounting the 
various opportunities which he had had to achieve fame, 
particularly of the chance to capture an escaped circus 
tiger, as perhaps those who are familiar with the song 
may recall, “It’s a wonderful chance for somebody to get 
a lot of notoriety. Yes, suh, somebody else—not me.’ 

That seems to be the exact thought, though unex- 
pressed even to themselves, of the U. S. Geological 
Survey concerning its Alaskan expeditions, or, indeed, 
of any of its work, and of almost every engineer. “It’s 
a wonderful chance for somebody to get a lot of 
notoriety, but somebody else—not me.” Bert Williams 
may have used sound judgment in saying, “Not me,” 
when given the chance to capture the tiger, but that 
can hardly be said of the engineer who, with valuable 
experiences, an account of which, if published, would 
direct favorable attention toward him, neglects to seize 
his opportunity. A few years ago I was standing on 
the edge of an unusually steep dump in Central America 
with the chief electrician. “A poisonous place,” he com- 
mented, “one drop will kill you.” It can scarcely be 
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possible that the engineer believes such opportunities 
are “poisonous.” On the contrary, instead of being 
grains of strychnine, they are “wee draps o’ Scotch on 
a bra’ wecht day.” 

No engineering problem has ever been found to be, 
in its entirety, a “textbook picture.” A certain depart- 
ment of an enterprise, or a portion of it, may represent 
a problem of that type, but modifications in it are sure 
to be required to meet conditions existing elsewhere in 
the system so that the whole may run more smoothly; 
an involvement in one place may induce a simplifica- 
tion in another, and the reverse, but these changes must 
be so adjusted that the operation in toto will be simpli- 
fied. Such is the usual condition, and the ingenuity 
with which the problem is approached and solved is the 
criterion by which the engineer is judged; and the best 
proof of its possession is the published account of the 
problem and its solution. 

It should no more be needful to prove the value of 
publicity to the engineer, trained to hunt for and to 
make use of every condition that may have even but a 
modicum of bearing on the analysis of the problem at 
hand, than it is to prove to the mathematician that 
2+ 2 = 4, or to the chemist that 2H, + O, — 2H,O. 
But since it is so close at hand, let us turn to “Engineers 
of Note” in the back copies of Mining Journal-Press. 
Robert Allen Kinzie is the “Engineer of Note” of the 
Oct. 31 issue. On reading over his biography, we note 
that he received his big step ahead to the Alaska-Tread- 
well from F. W. Bradley, for whom he had worked; to 
whom, in other words, he had been fully advertised. 
Picking any other Mining Journal-Press that is handi- 
est-—it is the issue of Sept. 26—we find the biography 
of the new Provincial Geologist of Ontario, Alfred 
Granville Burrows. “An appointment to the geological 
staff was always a matter of serious concern to Dr. 
Miller (the Provincial Geologist who appointed Mr. 
Burrows to the staff), but knowing Burrows from the 
latter’s college days, he had no hesitation in having him 
transferred.” He owed his most significant advance- 
ment, it is evident, to the publicity which he had 
received in the eyes of Dr. Miller while at college. 

In a discussion concerning engineers in politics, a 
correspondent’ writes: “. with the exception of 
Woodrow Wilson, no one stands higher in the American 
life of the last decade than Herbert Hoover.” Was 
Herbert Hoover, then, next to Wilson, the biggest man 
in America, or was he, instead, the most widely adver- 
tised? In the “Mirrors of Washington,” a book of a 
few years ago, the author (anonymous) says that 
Hoover was the greatest exponent of the art of publicity 
in America. Governor Dern of Utah is a mining engi- 
neer; the Governor of Nevada is also an engineer, vet 
how many, outside of their respective technical societies, 
who know of them as engineers know that they are 
governors, or how many who know of them as governors 
know that they are engineers? 

It is strange that engineers so consistently ignore the 
benefit of advertising as regards themselves, since such 
a disregard is contrary to the very concept of engineer- 
ing. “An engineer,” says Fay’, “is one who carries 
through an enterprise by skillful contrivances.” Yet 
in disregarding self-advertisement the engineer has 
grossly overlooked a “skillful contrivance” almost in- 
dispensable to the “carrying through of the enterprise” 





“limitations of the Engineer,” 
Press, Oct. 24, 1925, page 662. 

*Albert H. Fay, “A Glossary 
Industry.” 
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most important to himself, his ultimate success; he has 
overlooked an item necessary to the quickest solution of 
his problem. 

It is here, in its neglect to announce and to adver- 
tise its work, that the Geological Survey ‘and similar 
bodies fail, that almost all engineers fail. “They were 
sent to do the job, and they came back and reported it 
done; and are ready for the next assignment”; so reads 
the editorial. But doing the job was but a single phase 
of the enterprise, just as mining the ore is but a single 
phase; the ore or its metal must, finally, be sold, and the 
Geological Survey has failed to sell its “ore.” In time 
it will publish its reports and issue its maps, but only 
those immediately interested will ever know of it. And 
when it needs another appropriation from Congress 
to carry on certain work it will be asked to explain to a 
committee how the last appropriation was spent. Just 
so, when the engineer begins to look for new connec- 
tions, for whatever reason, he finds that, regardless of 
the success he has previously made, he is usually un- 
known in the new locality and must begin over from 
much nearer the bottom. Perhaps for the best descrip- 
tion of this condition of neglect we can call on the 
language of our grade-school days. The mining engi- 
neer is bounded on the north by the mine, on the south 
by the mill, on the east by the smelter, and on the west 
by the refinery, and forgets that the whole continent of 
his industry is bounded by the ocean, his public. “His 
public” because the individualism of an industry re- 
cruits its own public and it would be folly to expend 
effort on a non-understanding group. 

Perhaps, though, it may not be so strange as appears 
that they are so oblivious to publicity. Perhaps they 
all fully realize its value, but are so engrossed in their 
work that they do not heed it. I am inclined to think 
so. Engineering, in its requisites, groups the men who 
follow it into a class by themselves; essentially they are 
dreamers, men who are working primarily for the love 
of their work, not for a monetary gain; to quote an ob- 
secure poet, “they are doing the work they want to do, 
in the way they want to do it.” Certainly one would 
never follow engineering with the sole purpose of mak- 
ing money; one would buy and sell rather than create. 

Perhaps, too, there may be some who, though fully 
cognizant of its worth, are yet unable to advertise in a 
way that draws. To them I call the attention of these 
words of Abraham Lincoln: “If you would win a man 
to your cause, first convince him that you are his sin- 
cere friend. On the contrary, assume to dic- 
tate to his judgment, or to command his action ‘ 
and he will retreat within himself and close all 
the avenues to his head and to his heart. ; 
Such is man, and so must he be understood by those who 
would lead him, even to his own best interests.” Sub- 
stitute, in so far as the engineer is concerned, “such is 
the public,” or, “such is your prospective employer,” 
and we have the very heart of the practice of publicity. 

Let us hope that the new generation of engineers will 
more fully appreciate that advertising their work is 
part of their job. They probably will; one of our fore- 
most mining schools has installed an optional course in 
engineering publicity with this thought in mind. Those 
of them who remain blind will be quickly outdistanced 
by their more far-sighted brethren; those of them who 
think they are too busy with the job in hand will soon 
begin to wonder why the “publicity seeker” has a better 
one. SAMUEL G. LASKY. 

Kennecott, Alaska. 
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Summary 


PPROPRIATION bill abolishes assay offices at 

Salt Lake City, Utah, and Deadwood, S. D.— 
Senate and House Committees on Mines and Mining 
named—Pittman silver bill reintroduced authorizing 
purchase of 14,500,000 oz. of the white metal. 


Hassayampa Placer Gold Mining Co. to install mod- 
ern steel dredge near Wickenberg, Ariz.—Platinum 
placer claims in Grand Canyon invalid—Chloride, Ariz., 
to have custom flotation mill; Two new mills for Oat- 
man. 





Michigan College of Mines asks for funds to study 
utilization of low-grade iron and copper ores—Electric 
pumps replace steam at Calumet & Hecla. 


Flin Flon copper property to undergo extensive devel- 
opment in spring; supplies to be shipped to mine dur- 


ing winter. 


Tri-State lead and zinc consolidation planned in which 


Eagle-Picher will be a factor. 


Bingham Mines earn $550,000, largest sinse 1917. 


shareholders. 


Teck-Hughes pays 5 per cent dividend—Argonaut re- 
organization completed—Nipissing’s exploration work 
promising—Canadian Asbestos merger approved by 


Gold discovered in old Roman mines in Hungary— 


Russian Manganese and Lena Goldfields profitable to 


Soviet Government. 


New 110,000-volt power line for Ceeur d’Alene; Bun- 


ker Hill orebody good on No. 18 level. 





Osage Indians Receive $29,422,800 
Oil Royalties and Bonuses 
During the Fiscal Year 


A total of $29,422,800 was paid to 
the Osage Indians of Oklahoma from 
royalties and bonuses on oil and gas 
produced on their reservation during 
the last fiscal year, the Interior Depart- 
ment has announced. This is the larg- 
est amount ever paid per capita to the 
— Indians, each share being $13,- 

A report on the oil operations of the 
Osage Reservation shows that $3,662,- 
179 bbls. of oil was produced in the 
fiscal year of 1925, the royalties on both 
oil and gas amounting to $11,144,492.63. 
Approximately $8,278,308 was realized 
from bonuses paid by oil operators at 
public auction sales of the leases dur- 
ing the year. 

Since February, 1915, the total oil 
production on the Osage Reservation 
has amounted to 229,740,799 bbls. and 
the royalties received by the Indians 
totaled $81,737,217.81, according to the 
report. During that time a number of 
sales of oil and gas leases have been 
held, bonuses for leases covering 594,- 
307 acres of oil lands bringing in $94,- 
448,505.78, while bonuses for leases 
covering 512,088 acres of gas lands 
brought $1,173,920.48. The total from 
bonuses on both oil and gas leases 
amounted to $95,622,426.26 since Feb- 
ruary, 1915. 

Many of the oil leases are purchased 
on the deferred-payment plan, a deposit 
of 25 per cent being required on the 
day of sale and the remainder in three 
equal annual payments. The deferred 
payments bear interest at the rate of 5 
per cent and are amply secured. The 


total amount received by the Indians 
from the oil and gas industry during 
that time amounts to $177,359,644.07. 

The Osage Indian Reservation com- 
prises approximately 1,500,000 acres of 
land. The approved tribal roll con- 
tains the names of 2,229 Osage Indians, 
and these members of the tribe share 
equally in the proceeds arising from the 
leasing of the Osage Reservation for oil 
and gas mining purposes. In the event 
of the death of an enrolled member his 
share goes to his heirs. 


Two New Mills for Oatman, Ariz. 


The four cyanide tanks for the new 
mill of the Gold Dust mine, at Oatman, 
Ariz., are in place and the plant will 
soon be ready to operate. The mill was 
first equipped for amalgamation treat- 
ment, but when tried out the recovery 
was too low. This occasioned the test- 
ing of other methods, and in the mean- 
time fire destroyed the mill buildings 
and some of the machinery. After be- 
ing re-financed, the company did some 


development work in the mine which’ 


opened up new orebodies, and prepara- 
tions were then made to change the 
milling system over from amalgama- 
tion to cyanide. 

Another new mill which has just been 
completed in the Oatman district is that 
at the Katherine East End mine. This 
plant has a daily capacity of 75 tons 
and is producing about $18,000 in gold 
bullion every ten days. The entire pro- 
duction is coming from development 
drifts and raises in orebodies already 
blocked out. The company’s property 
consists of seven claims adjoining the 
Katherine property on the southeast 
and should contain the extension of the 
high-grade ledge of the Katherine mine. 


College of Mines Asks for Funds 
to Study Low-Grade Copper 
and Iron Ores of Michigan 


At the next session of the Michigan 
Legislature, Dr. W. O. Hotchkiss, presi- 
dent of the Michigan College of Mines, 
at Houghton, will request a budget 
sufficient to enable the college to begin 
a definite program of research into the 
iron and copper future of the upper 
peninsula of the state. 

Only the higher grades of ore are 
being utilized, according to Dr. Hotch- 
kiss, and the proposed research will 
seek to make use of the low grades. 
Geologists have determined, he says, 
that the rich iron reserves of the Lake 
Superior district will be exhausted in 
twenty years and Minnesota’s output 
greatly curtailed. 

Dr. Hotchkiss calls attention to the 
fact that the history of every mining 
community is the same and that the 
industry follows a normal curve. Pro- 
duction first increases and reaches its 
highest peak. Business expands with 
it and times are good in that particular 
community. When the mines have 
reached their highest peak a decrease 
comes, and business institutions, resi- 
dences, and other property decrease in 
value. “Over half a million people in 
northern Michigan are dependent upon 
the industry,” says Dr. Hotchkiss. “We 
can give ourselves and the whole dis- 
trict a vast amount of business profit 
if we give thought to the future.” 

The Michigan College of Mines and 
similar institutions, he states, have 
been turning out men well versed in 
the principles of mining and engineer- 
ing. Graduates of the future, however, 
should be men also versed in using low- 
grade ores. A committee already has 
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been formed in the copper district to 
study the situation relative to copper, 
and a similar committee will be formed 
in the iron districts. 

“It will take money and intelligence 
to solve this problem,” says Dr. Hotch- 
kiss. “The legislature must help. There 
isn’t a minute to waste. It is not the 
problem of the mining companies alone. 
It is something that concerns the wel- 
fare of every person in northern Michi- 
gan and in fact every person in the 
state.” 


Chloride, Arizona, to Have a 
Custom Flotation Plant 


A custom milling plant has been 
promised Chloride, Ariz., by F. C. 
Smith, secretary and manager of the 
Chloride Mining Co. The plant will be 
built by the Chloride company, a cor- 
poration which has been operating the 
Hidden Treasure mine for the last nine 
years. The new mill will have a capac- 
ity of 150 tons and will be so built that 
the addition of more grinding equip- 
ment will make it a 300-ton plant. It 
will treat lead-zinc ores by means of 
selective flotation. Output from the 
Hidden Treasure and other Chloride dis- 
trict mines will be treated. Construc- 
tion work will start about the first of 
the year and will require about six 
months. W. B. Twitchell is president of 
the Chloride Mining Co. 


xolden Chariot Mine Builds 
150-Ton Flotation Mill 


The Golden Chariot mine, operating 
in San Diego County, near Julian, 
Calif., will soon have a 150-ton flotation 
mill in operation. The mine is a gold 
property, with a large deposit of mill- 
ing ore, showing exceptionally high- 
grade streaks at intervals. The mine 
is well equipped with machinery, and a 
rod mill is being installed in the mill. 

As an experiment, the mill has been 
using stamps with amalgamation and 
concentrating tables, but will now be 
changed over to amalgamation tables 
followed by flotation cells of the Simp- 
son Pneumatic type. Tests have shown 
that a good recovery can be made with 
this equipment, and within sixty days 
it is expected that the mill will be in 
full operation. C. A. Ferrin is presi- 
dent and general manager of the com- 
pany. 


Oil Discovery Reported in 
Mathews County, Va. 


Mathews County (Va.) oil lands 
have been examined by Wilbur A. Nel- 
son, state geologist, who took samples 
of oil, gas, and water from some of the 
several wells which recently came into 
being there. 

Conditions were described as “en- 
couraging” by Mr. Nelson, who is 
quoted as saying: “We encounter the 
old, well-known theory that there can 
be no oil on the Atlantic coastal plain. 
This theory, I think, is well founded 
and correct, but I am not prepared to 
say that it applies to Mathews County, 
which further investigation may show 
to be of peculiar formation, not at all 
like that generally encountered on the 
coast.” 
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Lead and Zine Consolidation 
Planned 


The Underwriters’ Land Co., one of 
the largest lead and zine production 
properties in the ore-bearing sections of 
Missouri, Oklahoma, and Kansas, will 
be merged with the Consolidated Land 
& Zinc Co., Picher, Okla. John B. 
Swift, president of the Eagle Picher 
Lead Co., of Cincinnati, which owns 
the controlling stock in the Under- 
writers company, said that further en- 
largement of the Consolidated company 
probably would follow. The company 
has options on several mines and 
royalty interests valued at $2,500,000, 
he said. 

Mr. Swift estimated that the merged 
companies would produce in 1925 zine 
and lead valued at approximately $5,- 
500,000. They operate fourteen mills 
and hold leases on 500 acres of land 
in northeast Oklahoma and southeast 
Kansas. 


Failure to Use Safety Rope 
Results in Death 

ILLIAM P. BROOME. an 

employee of the Empire Zinc 

Co., Canon City, Colo., was killed 

when he climbed into a bin witb- 

out attaching the safety rope to 


his body. The crushed ore mereiy 
formed a crust over the top, there 
being a cavity in the center. When 
he stepped on it the ore gave way 
and he toppled into the cavity and 
was crushed to death beneath the 
ore. The safety rope, if used, 
would have saved him. 





Hecla to Install Hoist 
on 2,000 Level 


The Hecla Mining Co., of Wallace, 
Idaho, is placing a new hoist on the 
2,000 level, which will be for service in 
the shaft or winze that has been sunk 
800 ft. from that level and about half a 
mile east of the main shaft. This in- 
stallation is for extensive development 
on the 2,400 and 2,800 levels, on both of 
which the main Hecla ore shoot has been 
crosscut from the winze and drifted 
upon to an extent that proves the con- 
tinuity of the ore without change in 
grade or quantity, compared with the 
levels above. Extension of the main 
shaft will also soon be taken up. The 
new hoist that is to be installed was 
built by the Coeur d’Alene Hardware & 
Foundry Co., of Wallace. It has a rated 
capacity of 150 hp., a rope speed of 
900 ft. per minute and a normal rope 
pull of 6,000 lb. The drums are 48 x 36 
in., each drum holding 1,950 ft. of 1-in. 
wire rope. 


New 110,000-Volt Power Line for 
Coeur d’ Alene, Idaho 


To meet the growing demand for 
electric power for mining in the Coeur 
d’Alene district, Idaho, the Washington 
Water Power Co. has announced the 
early construction of a new 110,000- 
volt transmission line into the district, 
67 miles in length, at a cost of $1,000,- 
000, which is scheduled to be completed 
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by July 1, 1926. The Washington com- 
pany practically contro!s the distribu- 
tion of electric power in the district. 
The Montana Power Co. supplies the 
Federal Mining & Smelting Co., the 
Hercules Mining Co. and the Tama- 
rack & Custer Consolidated Mining Co., 
but it operates in Idaho under a limited 
charter which prevents extending its 
service to other operations. Neverthe- 
less it supplies much additional current 
through the Washington Water Power 
Company. The two systems are con- 
nected at the Montana Power station 
a short distance above Burke, which 
enables the Washington company to 
draw excess power from the Montana 
company whenever it is required. 


Coeur d’Alene Wage Scale 
Attracts Good Miners 


Labor conditions in the Ccur 
d’Alenes could hardly be better. The 
mines are operated on the “open shop” 
plan, this system having been adopted 
after years of strife under the régime 
of the miners’ union. Throughout the 
year the supply of labor has been suf- 
ficient to meet the demand, but no 
surplus developed during the spring 
and summer months. The close of the 
year finds the usual excess, due to the 
suspension of outside work in other 
lines, causing a movement to the mines 
for winter employment. 

The wage scale in the Cceur d’Alene 
district is the highest in the west, a 
fact that has operated in its favor by 
attracting desirable men. Owing to 
fluctuation in the price of lead, the 
chief product of the district, the large 
operating companies adopted a new 
sliding scale based on the price of lead, 
which went into effect on Nov. 16. 
Starting with a basic wage of $3.75 per 
day for miners, $3.25 for muckers and 
$3 for surface laborers when lead is 
under 54c. per pound, the sliding pro- 
vides for a bonus of 25 cents per day 
for each increase of half a cent in the 
price of lead up to lle. Wages are 
adjusted on the first day of each month 
based on the average price of the metal 
during the preceding month, using the 
New York price as quoted by the 
American Smelting & Refining Co. 
The scale applies to all employees of 
the mining companies, underground 
and surface, mills, smelter, and office. 
The sliding scale was adopted volun- 
tarily by the operators, and is a fine 
example of fair adjustment of wages 
without the intervention of grievance 
committees and walking delegates. 


Virginia Manganese Mines 
to Resume Operation 


The recent great demand for man- 
ganese has caused a reopening and over- 
hauling of the manganese mines in 
Powell’s Fort, seven miles west of 
Luray, Page County, Va. The mines 
in that region were worked extensively 
during the World War, but upon the 
signing of the armistice operations 
were suspended almost entirely. The 
mines have been reopened by the Vir- 
ginia Manganese Corporation, com- 
posed of New Jersey, New York ana 
Pennsylvania capitalists. 
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Appropriation Bill for Bureau of Mint Abolishes 
Assay Offices at Salt Lake City, Utah, 
and Deadwood, S. D. 


Senate and House Committees on Mines and Mining Named— 
Pittman Reintroduces Silver Purchase Bill 


OR the Bureau of the Mint, the 

Treasury Department appropriation 
bill reported to the House of Repre- 
sentatives on Dec. 18 carries funds for 
the collection of statistics relative to 
the annual production and consumption 
of precious metals and for the super- 
intending of annual settlements. In 
addition, each of the mints receives 
appropriations as follows: Philadelphia 
mint, salaries $600,000 and contingent 
expenses $110,000; San Francisco mint, 
salaries $256,000 and contingent ex- 
penses $57,500; Carson City mint, 
salaries $5,280 and contingent expenses 
$800; Denver mint, salaries $156,710 
and contingent expenses $50,000; New 
Orleans mint, salaries $11,160 and con- 
tingent expenses $1,500; Boise assay 
office, salaries $6,300, contingent ex- 
penses $1,500; Helena assay office, 
salaries $5,280 and contingent expenses 
$1,100; New York assay office, salaries 
$255,000 and contingent expenses $85,- 
000; Seattle assay office, salaries $19,- 
680 and contingent expenses $5,000. 

In justifying the appropriations 
asked it was pointed out that the pur- 
chases of bullion at the Seattle assay 
office in the last fiscal year were $5,- 
826,000, a decided increase over those 
of 1924, when $4,076,000 was purchased. 
Gold from Alaska passes through the 
Seattle office. 

The committee acted upon the recom- 
mendation of the Director of the Mint 
and did not appropriate for the Salt 
Lake City and Deadwood assay offices. 
He contended that there is no justifica- 
tion for the continuance of those two 
offices in view of the amount of busi- 
ness done. In regard to the assay 
office situation the Director of the Mint 
said: “The assay offices at Seattle, 
Wash., Boise, Idaho, Helena, Mont., 
Carson City, Nev., and New Orleans, 
La., are doing enough business and are 
of sufficient importance to their com- 
munities to warrant the expense of 
keeping them open. It is my opinion 
that the assay offices at Salt Lake City, 
Utah, and Deadwood, S. D., are not 
of sufficient importance to their com- 
munities, or to the mining industry, to 
warrant the expense of their mainte- 
nance.” 


SENATE COMMITTEE ON MINES 
AND MINING 


The membership of the Senate Com- 
mittee on Mines and Mining for the 
Sixty-ninth Congress is made up as 
follows: Tasker L. Oddie, of Nevada, 
chairman; Thomas J. Walsh, of Mon- 
tana; Coleman Du Pont, of Delaware; 
Henry F. Ashurst, of Arizona; Key 
Pittman, of Nevada; Guy D. Goff, of 
West Virginia; William H. King, of 


Utah; Lynn J. Frazier, of North 
Dakota; Robert M. La Follette, of Wis- 
consin; Arthur R. Robinson, of Indiana. 
Ralph H. Cameron, of Arizona, has 
been transferred from the committee to 
a vacancy on the Appropriations Com- 
mittee. Rice W. Means, of Colorado, 
also has retired from the committee to 
accept a place on the Committee on 
Public Lands. 


HOUSE COMMITTEE ON MINES 
AND MINING 


The membership of the Committee 
on Mines and Mining of the House of 
Representatives is as follows: John M. 
Robeson, of Kentucky, chairman; 
Arthur H. Greenwood, of Indiana; Wil- 
liam Williamson, of South Dakota; Mell 
G. Underwood, of Ohio; Don B. Colton, 
of Utah; Joseph Whitehead, of Vir- 
ginia; Charles E. Winter, of Wyoming; 
Andrew L. Somers, of New York; W. 
H. Sproul, of Kansas; Butler B. Hare, 
of South Carolina; George F. Brumm, 
of Pennsylvania; Virgil Chapman, of 
Kentucky; J. J. Manlove, of Missouri; 
Arthur M. Free, of California; Edmund 
M. Carpenter, of Pennsylvania, and 
Dan A. Sutherland, of Alaska. 


PITTMAN SILVER BILL REINTRODUCED 


Senator Pittman, of Nevada, has re- 
introduced his bill directing the Sec- 
retary of the Treasury to complete pur- 
chases of silver under the Pittman act 
of April 23, 1918. At the last session 
of Congress this bill was passed by the 
Senate and was reported favorably by 
the Banking and Currency Committee 
of the House. The measure was caught 
in the legislative jam at the end of the 
session and was not voted upon in the 
House. 

In view of the legislative progress 
which this measure made at the last 
session it is believed that it will go 
through at this session. The bill pro- 
vides for the purchase by the Bureau 
of the Mint of 14,589,730.13 oz. of sliver 
at $1 per ounce. Certain allocations of 
silver for subsidiary coinage made in 
1918, 1919 and 1920 should have been 
made in Pittman silver, it is contended. 


MODIFICATION OF COPPER MINES 
REVALUATION ASKED 


Copper producers are endeavoring to 
secure the rescinding of the order by 
the Commissioner of Internal Revenue 
as te the revaluation of copper prop- 
erties. The order was based on the 
contention that a wrong factor had 
been used in the valuation of these 
mines. About the same time that the 
order was issued as to the revaluation 
of copper properties another order was 
promulgated providing for the revalua- 
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tion of silver properties. In view of the 
fact that the silver order has been 
modified the copper producers feel that 
they should be accorded similar treat- 
ment. 


Platinum Placer Claims in 
Grand Canyon Invalid 


A decision holding that fifty-four 
platinum placer mining claims, in the 
Grand Canyon of the Colorado, located 
by G. Henry Stetson and his associates, 
were illegal, was handed down recently 
by Judge George M. Bourquin, of Mon- 
tana, in the federal court at Phoenix, 
Ariz. Government affidavits on file in 
the case declared that Mr. Stetson and 
Senator Cameron were the parties at 
interest in the case. 

The suit was brought by the govern- 
ment and involves claims located by 
defendants in 1919. The court held that 
as the Grand Canyon was made a 
national monument in 1908 and reserved 
as a national park in 1919, the claims 
were not valid. Litigation regarding 
other placer filings in the Grand Can- 
yon and at Boulder Canyon by Senator 
Cameron and associates is now before 
the United States Land Office at Phoe- 
nix for decision. 


Metric Standards Bill Up 
in Congress 


One of the first bills introduced in 
the new Congress was the Metric Stand- 
ards Bill (H.R. 10), sponsored by Fred 
A. Britten, Representative from Illinois. 
It provides for the gradual adoption 
of metric units of weights and meas- 
ures in merchandising throughout the 
United States after a transition period 
of ten years. The Britten Bill estab- 
lishes familiar terms for the main 
metric units, for the meter may be 
called the “world yard,” the liter “world 
quart,” and 500 grams “world pound.” 
Metric advocates declare that adoption 
of the world standard units will benefit 
internal and world trade, education, 
agriculture, and encourage household 
economy. 


Electric Pumps Replace Steam 
Equipment at C. & H. 


Calumet & Hecla Consolidated, in 
the Michigan copper district, will pump 
water from a depth of a mile, vertically, 
using two batteries of electric vertical 
triplex pumps upon completion of its 
pump project in Tamarack No. 5 shaft. 
One battery of three pumps will do 
duty at the 52d level and three at the 
24th level. Each pump will lift about 
300 gal. per minute, the water beins 
pumped from the bottom of the shaft 
to the 24th level and from there to sur- 
face. The pumps have been installed 
and work now is under way on an 8-in. 
water column and a 5-in. pipe conduit 
for the wires. The pipe lines will be 
hermetically sealed, and it will be spring 
before installation is completed, it is 
reported. 

A power line has been extended to 
the shaft and a sub-station built. Adop- 
tion of electric pumping will effect a 
notable saving. The new system wiil 
do away with bailers in No. 5 as well 
as steam pumps in this shaft and in 
No. 5 Calumet. 
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Snow-Motor Crosses 
McKenzie Pass, Oregon 


A stage-coach operator running be- 
tween Eugene and Bend, Oregon, via 
McKenzie Pass, purchased a snow-motor 
and when the first big snow came he 
put it to work. The natives said it 
couldn’t go up the steep, rough, deeply 
snow-covered pass—no motor ever did 
go through. The snow-motor made the 
grade with ease. It saved a 100-mile 
detour, as it is only 16 miles through 
the pass. Now the machine has a 
fourteen-passenger cab and daily runs 
are made. The scenic grandeur of the 
pass country is made accessible to tour- 
ists and a winter resort is planned. 

The greatest feats of the snow-motor 
are to be its help to industry, which 
the snows of winter have always ham- 
pered. In the forests, where winter 
logging work and pulp-wood operations 
must go on in winter, the snow-motor 
will be a big factor in lowering trans- 
portation costs and speeding up work. 
Similarly, the snow-motor will prevent 
shutdowns, so usual in the mining in- 
dustry in winter. It will furnish de- 
pendable transportation to rural public 
utilities, winter mail, and school chil- 
dren, and facilitate winter milk and 
freight deliveries. Those who use the 
snow-motor in winter can use the same 
Fordson tractor in summer. 


Option Secured on Galena Farm 
Mine, Silverton, B. C. 


Porcupine Goldfields Development & 
Finance Co. has taken a lease and 
option on the Galena Farm mine, at 
Silverton, in the Slocan district of 
British Columbia. The Galena Farm 
mine has been a steady though small 
producer of silver-lead and silver-zinc 
ores for many years, sending between 
two and three hundred tons to Trail 
each year. It is owned by the Patrick 
Clark estate, in Spokane, and since 
Clark’s death has been operated chiefly 
by lessees, who have adopted a hand-to- 
mouth policy, and, consequently, no re- 
serve has been developed. The Porcu- 
pine company has placed R. H. 
McLaughlin in charge of operations, 
and, besides developing the existing ore- 
shoots in the present workings, will 
probe for their downward extensions. 


Earnings of Bingham Mines 
Largest Since 1917 


Earnings of the Bingham Mines Co. 
for 1925, which will equal approximately 
$550,000, are the largest in the history 
of the company with the exception of 
the year 1917. The Victoria mines 
group of the company at Tintic earned 
$395,000, according to Imer Pett, gen- 
eral manager, compared with $230,000 
in 1924 and $287,000 in 1923. In the 
eight years since its purchase, this mine 
has earned approximately $1,600,000 
against a purchase price of $253,000. 
Earnings have also provided, in addi- 
tion, $354,000 for development work. 

The Eagle & Blue Bell mine, adjoin- 
ing the Victoria, will earn about $75,- 
000, the best showing since 1922. 

Conditions at the Dalton and Lark 
have shown a steady improvement dur- 
ing the last two years. This year, the 
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Dalton and Lark, at Bingham, will earn 
about $95,000, as compared with $85,000 
in 1924 and a loss of $12,000 in 192i. 
Since 1908 the Bingham Mines Co. has 
produced about $20,000,000 of ore and 
earned net profits, according to Mr. 
Pett, after all expenses, of about 
$4,700,000. Acreage of the company 
is now 2,550 acres, of which 975 acres 
have been purchased or contracted for 
during the current year. 

Earnings of the Bingham Mines Co. 
have been used for the retirement of 
all funded debts, purchase of the Vic- 
toria and other properties, and increased 
holdings in the Eagle & Blue Bell to the 
present 98 per cent interest, payment 
of dividends, and purchase for the 
treasury of 100,000 shares of stock, 
thereby reducing the number outstand- 
ing to 50,000, the present amount. Inci- 
dentally, the Bingham Mines Co. has 
shown a profit in every year since its 
organization in 1908. 
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Flin Flon Mine in Manitoba to Be 
Developed on Large Scale 


The option taken by H. P. Whitney, 
of New York, and associates on the 
Flin Flon copper property in northern 
Manitoba will be exercised and develop- 
ment on a large scale undertaken. It 
is understood that the plans of the 
purchasers involve an expenditure of 
approximately $24.000,000, including the 
purchase price. The smelter and mill 
to be erected will cost about $15,000,000 
and power is to be developed on the 
Churchill River at a cost of about 
$4,500,000. About 3,000 tons of mate- 
rial will be hauled to Flin Flon from 
The Pas this winter in readiness for 
operations in the spring. This develop- 
ment is expected to give a great stimu- 
lus to other mining enterprises in the 
area, as the Canadian Pacific Railway 
will build an extension of the branch 
now terminating at Nipawin, Sask., 131 





Snow-motor stage coach, near McKenzie Pass, Oregon 
Hassayampa to Purchase Dredge 


Exploration work on the properties 
of the Hassayampa Placer Gold Mining 
Co. has been completed, and a decision 
has been reached to purchase at once 
a modern steel dredge with a daily ca- 


pacity of 10,000 yd. The company’s 
claims are located on Hassayampa 
Creek near Wickenburg, Ariz. Exam- 
ination work has been in progress for 
several months under the direction of 
C. M. Donohue. Test holes 60 to 80 
ft. deep have been drilled at intervals 
of 200 yd. over a large area. The 
gravel is said to average 60c. a yard. 
Preliminary investigation has _ been 
supervised and checked by Kirby 
Thomas, consulting engineer, of New 
York. The dredge will be electrically 
operated. 


Promising Graphite Deposits 
Near Burnet, Tex. 


Development of the graphite mine 
of the Southwestern Graphite Mining 
Co., situated near Burnet, Tex., has 
progressed to the point where double 
shifts of miners are employed and the 
production is greatly increased. It is 
stated that this deposit of graphite is 
large, and modern equipment has been 
installed. The product is hauled to 
Burnet in motor trucks and here loaded 
on cars for shipment to Houston. 


miles west of Flin Flon. A _ shorter 
route would be provided by an exten- 
sion of the Hudson Bay Railway and 
the construction of a branch line, and 
there is likely to be keen competition 
between the companies. 


Diatomite Deposits Discovered 
in Ontario 


A large deposit of diatomite, or in- 
fusorial earth, has been discovered in 
Stisted Township, in the Muskoka dis- 
trict of Ontario, by C. Perkin, of To- 
ronto. The deposit, which ranges from 
5 to 25 ft. in depth, extends over an 
area of about thirty acres, indicating 
250,000 tons. The deposit will be de- 
veloped by Mr. Perkin, who will erect 
a small calcining plant on the property, 
which will be opened up by a steam 
shovel. Underlying the diatomite is a 
large deposit of valuable silica silt. 


Mammoth Pays 10c. Dividend 


Directors of the Mammoth Mining 
Co., Mammoth, Utah, have declared a 
dividend of 10c. a share payable Dec. 
23 to stock of record Dec. 16. This 
disbursement of $40,000, the second of 
the current year, will bring the com- 
pany’s grand total of disbursements up 
to approximately $2,900,000. The com- 
pany is shipping from ten to twelve car- 
loads of ore weekly. 
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Bonus System in Arizona 
Increases Miners’ Pay 
30 to 50 per Cent 


Industrial relations between opera- 
tors and miners in Arizona are gen- 
erally good. On account of the rela- 
tively higher wages paid in Arizona the 
best Mexican miners leave the south- 
ern republic for this country. Ameri- 
can miners are scarce. The highest 
wages in the state are paid at Globe- 
Miami, Jerome, and Bisbee where tim- 
bermen, machinemen, and muckers are 
paid $5.23, $4.95, and $4.40 per day 
respectively. A few of the smaller iso- 
lated camps pay $6 for skilled miners. 

Much of the underground work is 
done on bonus, which increases the 
daily wage from one-third to one-half. 
Miami and Ray Copper companies pay 
a fixed rate per unit of work. Phelps 
Dodge mines at Bisbee have most of 
the underground work on a standard- 
ized basis. The bonus for work done 
over the standard set is paid in such a 
way that the company and the miner 
divide the benefit of the extra work. 
United Verde uses a system somewhat 
similar to that used at Bisbee. In all 
the above-mentioned cases the miner is 
guaranteed a basic day’s pay. Com- 
mon surface laborers in the camps 
above named receive from $2.40 to $3 
per day. Mechanics receive $5.23. 

A labor-saving device recently in- 
stalled at the Miami Copper Mine is 
an Otis freight elevator of the common 
warehouse type. It is believed that this 
is the first installation of its kind for 
purely underground use. By means of 
this elevator trucks of supplies can be 
sent from the supply haulage level to 
the principal working level without un- 
loading and reloading. 


Skilled Labor Supply Inadequate 
in Colorado 


As a result of the renewed mining 
activity throughout the state, a suitable 
labor supply has become a problem. 
Though the wage scale is more or less 
uniform in all the camps, varying from 
$4 to $5 a day, it does not induce a 
rapid return of labor from the indus- 
tries which absorbed it during the re- 
cent period of mining stagnation. The 
principal shortage is in skilled metal 
miners. However, it is anticipated that 
this labor demand will eventually be 
balanced as a result of the growing 
competitive requirement and augmented 
by the open opportunity for mechan- 
ically inclined young men to serve their 
apprenticeship on a full-wage schedule, 
realizing that the machine runner, mine 
foreman, superintendent, manager, or 
operator of the near future is the 
mucker of today. 





French Iron and Steel Industry 
Stimulated 


Owing to the broadening of foreign 
purchases to take advantage of the 
depreciation of the franc, and also be- 
cause of the pyramiding of domestic 
orders placed partly for stock, produc- 
tion of iron and steel in France has 
risen to new levels, according to the 
U. S. Department of Commerce. Dur- 
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ing October 739,000 metric tons of pig 
iron and 668,000 tons of steel ingots 
and castings were turned out, against 
717,000 tons and 632,000 tons, respec- 
tively, for the preceding month. No 
increase in the number of furnaces in 
operation occurred in November. 

Prices for foreign sales are rising, 
but the ratio of increase in quotations 
is less than the rate of decrease for the 
franc. The domestic prices on semi- 
finished steel and finished products is 
stiffening, and quotations for January 
deliveries are considerably higher in 
anticipation of higher taxes and wages 
and of increased material and trans- 
portation costs. Further increases are 
probable. 

Estimating the output for November 
and December, the total production for 
1925 approximates 8,500,000 tons of 
pig iron and 7,650,000 tons of steel 
ingots and castings, which is a con- 
siderable advance over the 1924 output 
of 7,657,000 tons of pig iron and 6,907,- 
000 tons of steel ingots and castings. 


Shale Plant at Rulison, Colo., 
Produces 40 to 60 Gal. 
Crude Oil Per Ton 


The purpose of the Rulison station, 
in the De Beque territory, in Colorado, 
is to work out the most practical meth- 
ods for oil extraction from shale. , The 
work has been conducted by John Shaw, 
of Edinburgh, Scotland, who supervised 
the construction of the $90,000 shale 
experimental station. Mr. Shaw is 
pleased with results, and says that the 
Colorado shale will yield from forty- 
five to sixty gallons of crude oil per ton, 
whereas Scotch shale has been yield- 
ing only fifteen. 


Bright Outlook for 
Colorado Mines 


Robert F. McElvenny, general man- 
ager of the Colorado division of tha 
A. S. & R. Co., in an address before the 
Colorado Engineering Council relative 
to the late improvements in metal min- 
ing, gave the following ore-production 
figures, which show the upward trend. 


--Nine Months— 
1925, 1924, 


Districts Tons Tons 
Clear Creek and Gilpin 4,854 2,374 
REE sch unis cme Ge bere ae 6,000 3,707 
PIN BN ost ckicee eae ka ees 18,000 3,000 


Mr. McElvenny stated that though 
the activity of 1880 might not be 
reached, the gloomy picture of two 
years ago has changed to one of bright 
prospects. The same comparative fig- 
ures shown will in proportion apply to 
practically all the mining sections. The 
Colorado Lead & Zinc Co. has built a 
new mill at Leadville. The o'd smelt- 
ers are being remodeled to work the 
ores with the Coolbaugh flotation proc- 
ess. All the old smelters are being 
eagerly sought and new ones will be 
built wherever there seems justification. 


Canadian Graphite Corporation 
Installs Flotation Plant 


The Canadian Graphite Corporation 
is installing a Simpson Engineering Co. 
100-ton capacity flotation unit to be 
used on a graphite deposit in Quebec. 
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Development of Alaska’s 
Resources Dependent Upon 
Transportation 
By Carl F. Whitham 


Chisana, Alaska 


The development of Alaskan mineral 
resources and her growth in population 
are following along parallel lines with 
the early growth and settlement of the 
mineral-producing states of the West 
such as Montana, Idaho, and Colorado; 
that is, the high-grade deposits of 
precious minerals were profitably mined 
in spite of the extreme operating costs, 
resulting from high freight rates due 
to the lack of good roads and other 
transportation facilities. 

A second and more permanent devel- 
opment took place in these Western 
states as the building of highways and 
railroad lines reduced the freight costs. 
Mineral deposits of a lower grade then 
could be profitably worked, resulting in 
the opening up and operation of numer- 
ous mines both large and small, greatly 
increasing the population engaged in 
the mining industry, and, furthermore, 
caused the farmers in the valleys to 
increase in number and become pros- 
perous through the ready sale of their 
produce to the mining communities in 
their vicinity. 

Alaska is at present just entering 
upon this second and more permanent 
stage of development. During the 
twenty-year period from 1891 to 1900, 
Alaska’s mineral production was $428,- 
456,298. The present yearly production 
is a little more than $20,000,000, or 
about half the yearly amount produced 
during the height of the bonanza min- 
ing period, but it is increasing in di- 
rect proportion to the extension of 
transportation facilities which make 
her mineral reserves available. This 
transition from the first to the second 
development stage is slower in taking 
place in Alaska than it was in the 
Western states, because of its remote- 
ness and the different physical char- 
acteristics of the Alaskan Territory. It 
was possible in the pioneer days of the 
West to drive with a wagon across the 
plains and through the mountain valleys 
with little or no road building. In 
Alaska this is not possible. The ground 
is generally frozen to a considerable 
depth, and as the surface thaws during 
the summer it becomes soft and impas- 
sable for vehicles. 


DEVELOPMENT FOLLOWS HIGHWAYS 


Wherever highways and transport 
lines have been extended to the moun- 
tain mineral districts of Alaska, mining 
and development is taking place, often- 
times on a large scale like the present 
deve'opments at the end of the Alaska 
Railroad at Fairbanks, or the end of 
the Copper River and Northwestern 
Railroad at Kennecott and the region 
adjacent thereto. Any lode deposit 
which contains an ore carrying mineral 
values of $100 per ton or over, or which 
can be made into a product of that 
value per ton, can be profitably shipped 
to a smelter even if located 150 miles 
distant from a railroad or water trans- 
portation point, provided that a high- 
way exists upon which the ore may be 
sledded to the shipping point over the 
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winter ice and snow, using tractors for 
motive power. 

The government-owned Alaska Rail- 
road needs additional freight tonnage 
for its line, and can get that tonnage 
by having motor roads built to the 
minera] districts adjacent to its route. 
A motor road branching from the 
Richardson Highway at a point in the 
Copper River Valléy and extending 
easterly to the Canadian boundary line 
on the White River would traverse, 
for over 150 miles, a region rich in 
gold, silver, copper, and lead deposits 
and also serve as an American import 
route for Canadian ores from the 
Yukon Territory to American smelters. 
Highways built to Alaska’s many and 
at present remote mountain mineral re- 
serves, linking up with some of the 
existing roads and cheap bases of sup- 
ply, will populate her mountain dis- 
tricts with mining communities and 
her valleys with farmers. 


Roap APPROPRIATIONS $1,000,000 
PER YEAR 


One of the most efficient of the gov- 
ernment organizations in Alaska is the 
Alaska Road Commission, which has 
charge of motor highway construction 
in Alaska and which receives for that 
work a yearly appropriation, from Con- 
gress and the Territory of Alaska, of 
about one million dollars, an appro- 
priation entirely inadequate to the size 
of the territory and the importance of 
the work to be done. The future of 
Alaska’s growth and greater develop- 
ment rests almost entirely in the hands 
of Congress in the appropriation of 
sufficient funds for highway construc- 
tion. The Alaska Railroad, at present, 
is somewhat like an arm reaching into 
a treasure chest, but lacking fingers 
with which to grasp the treasure. 
Motor roads and highways will supply 
those fingers. At least three million 
dollars a year should be spent for high- 
way construction throughout the terri- 
tory, for it is only by building roads 
that Alaska will attain its permanent 
settlement and greater development in 
much the same manner that transpor- 
tation facilities caused the settlement 
and development of our Western states. 

If highway construction is energetic- 
ally pushed, before the end of the next 
ten years it would become necessary to 
double-track the Alaska Railroad in 
order to handle the increasing traffic 
properly. 


Franklin, Arcadian, and 
Mayflower Continue Development 


Mineralization is improving in Frank- 
lin’s shaft in the Kearsarge lode, Michi- 
gan. The drift south in the vein from 
the 400 or bottom level is in 160 ft., 
and is showing more copper than has 
previously appeared anywhere in the 
drift or shaft. The lode is 16 to 18 ft. 
wide. 

Arcadian Consolidated expects soon 
to reach No. 8, or the Allouez con- 
glomerate, with its crosscut from the 
1,250 level of the New Arcadian shaft. 
The program of development after the 
first of the year will depend largely on 
developments in No. 8 conglomerate. 

Mayflower-Old Colony has drifted 
120 ft. in the St. Louis amygdaloid 
vein, no copper yet appearing. 
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Toronto Letter 


By Our Special Correspondent for 
Northern Ontario 


Teck-Hughes Pays Dividends at 
Rate of 10 Per Cent—Argonaut 
Reorganization Completed 


The Directors of the Teck-Hughes 
mine of Kirkland Lake, Ontario, have 
deciared an initial dividend of 5 per 
cent, payable Feb. 1 to shareholders of 
record Jan. 15, being at the rate of 10 
per cent a year. The company is in an 
excellent position, and there is no ques- 
tion of its being able to maintain the 
present dividend and increase it in the 
future. Developments during the last 
few months in particular have con- 
verted hopes into certainties and have 
made the mine appear much larger than 
before. The new levels below the 10th 
have only been opened up since the 
close of the fiscal year, in August, and 
some of the more interesting develop- 
ments have occurred with the last six 
weeks. 

The average of the various new ex- 
posures is approximately $23 a ton. 
They are of course very important in 
themselves, but developments also in- 
dicate that payable widths up to 50 or 
60 ft. may be encountered. 

The mill is treating over 6,000 tons 
a day, and within a month should be up 
to 7,000 tons. For November the pro- 
duction was $114,000 and in December 
it should run $120,000. It is believed 
that the company will soon consider the 
erection of a new mill which will give 
much larger tonnages. On the adjoin- 
ing Kirkland Lake Gold property sink- 
ing is being continued below the 2,000 
level and two new levels will be opened 
up. At 2,000 ft. a length of 275 ft. of 
ore was developed, giving an average 
value of approximately $30 a ton. 

An official letter from the president 
of the Argonaut Consolidated Mines, 
Ltd., announces that the reorganization 
of the company is an accomplished fact 
and a financial success and that the 
company is assured of the necessary 
funds to carry development to deeper 
levels, where indications point to larger 
tonnages. It is also stated that the 
company is about to close a sale for 
its properties in Rouyn, Quebec. 

Shareholders of the Night Hawk 
Peninsular Mines, in the Porcupine dis- 
trict, are being offered the unsold 
balance of the $500,000 first-mortgage 
bonds, which were issued in March of 
the present year. The bonds are offered 
at $95 with a bonus of 100 per cent in 
common stock. There are in the treas- 
ury approximately $166,400 of bonds, 
and the president states that the few 
shareholders, consisting mostly of Di- 
rectors, who purchased the bonds be- 
fore, will take an additional $60,000 to 
$75,000 provided the remainder of the 
bonds is taken up by other shareholders. 

The output of the mill provides suffi- 
cient money to cover ordinary operating 
expenses, but will not permit of the de- 
velopment which the mine needs. New 
ore must be found to assure the future 
of the company, and money for this pur- 
pose is required at the rate of $13,500 
a month. 

During November, the Vipond treated 
4,893 tons of ore and recovered $46,- 
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000, an average of $9.40 a ton. Recent 
developments indicate that the com- 
pany has found what amounts to prac- 
tically an entirely new vein system. 

The Nipissing company, of Cobalt, is 
getting to an interesting stage in its 
development in South Lorrain. The 
company is exploring the conglomerate 
underneath the diabase, and has already 
found a mineralized system showing 
calcite and cobalt and low silver values. 
As it is so close to the Canadian Lor- 
rain, where extremely rich ore has been 
developed, there are excellent possibil- 
ities that the new Nipissing silver ven- 
ture may prove to be a success. The 
company also has interesting ground in 
Quebec, where it has 400 acres under 
option and owns 600 acres outright. 
Only a small amount of work has been 
done, and assays have been obtained © 
showing 4 per cent to 6 per cent copper 
and $3 to $5.50 in gold and 2 to 3 oz. 
of silver over widths of 3 to 4 ft. 

Good ore is continuing on the Cana- 
dian Lorrain, the raise on the 17 vein 
now being up 50 ft., where it shows 
about 4 in. of several thousand ounce 
ore. 

In Cobalt the Kerr Lake Co. is oper- 
ating two drills underground and is 
obtaining encouraging results. Prac- 
tically no silver is being shipped, but 
indications point to the company again 
becoming a producer. 

In Gowganda the Castle is continuing 
its shaft from 550 to 625 level. Good 
progress is being made with the new 
transmission line of the Northern 
Canada Power Co., and early in the 
spring the company will be operating 
with more satisfactory and _ better 
power. 

Tenders are being called by the Mont- 
real Trust Co. for bids on the assets of 
the Great Northern Power Co. Bids 
will be received up to Jan. 14, The 
Great Northern Power Co. went into 
liquidation following default of pay- 
ment of the interest on its bonds. The 
plant is situated on the Montreal 
River and there is a 60-mile transmis- 
sion line into Porcupine. 





Shareholders Approve Canadian 
Asbestos Merger 


At a recent meeting, the shareholders 
of the Asbestos Corporation of Canada 
approved a proposal for the merger of 
the company with six other asbestos- 
mining companies under the name of 
Asbestos Corporation, Ltd. W. G. Ross, 
president of Asbestos of Canada, stated 
that earnings of his company alone 
would be sufficient to meet bond in- 
terest and preferred dividends of the 
new company. 

An additional 10 per cent in new com- 
mon shares of the reorganized Asbestos 
Corporation of Canada, Ltd., was au- 
thorized to be allotted to holders of the 
preferred and common stocks of the 
old company. This means that holders 
of present preferred stock will receive 
for each share $100 in new general- 
mortgage 6 per cent bonds, one-fifth 
of a share of new 7 per cent preferred, 
and 1175 shares of new common stock. 
Holders of the present common will re- 
ceive 17s shares of new 7 per cent pre- 
ferred, and 1:5 shares of new common 
stock. 
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London Letter 


By W. A. Doman 


Special Correspondent 





Gold Discovered in Old Roman 
Mines in Hungary 


Russian Manganese, and Lena Goldfields 
Profitable to Soviet Gov- 
ernment 


London, Dec. 8—A report comes from 
Hungary that government geologists 
have discovered in the neighborhood of 
Miskole, in the northern part of the 
country, rich deposits of gold, silver, 
and clay suitable for the manufacture 
of porcelain. The gold deposit is esti- 
mated at 15,000 kg., and the silver de- 
- posit at 75,000 kg. The deposits were 
first exploited by the Romans, and later 
by the Hungarian authorities, but in 
the nineteenth century work was aban- 
doned, and the mines were forgotten. 
The cost of resuming operations is esti- 
mated at £100,000. Negotiations are 
proceeding with an American financial 
group concerning the lease of the 
mines. 

An interesting rumor is in circulation 
concerning the manganese concession in 
the Ukraine. This was originally ex- 
cluded from the Harriman Concession, 
which group, it is said, regarded the de- 
posit as of a negligible character. The 
Soviet authorities, however, were of a 
different opinion, and apparently made 
a good bargain with a German group. 
This Ukraine concession, I now hear, 
was granted for two years only, so that 
Harrimans will have an opportunity of 
tendering for it in due course. The 
latest report is that they and the Soviet 
authorities have sent experts to in- 
vestigate affairs. 

Russia has been well to the front 
within the last few days so far as 
mining is concerned. The Ayan Cor- 
poration, which has a concession in the 
Okhotsk district of eastern Siberia, has 
held its annual meeting, at which it was 
stated that a well-equipped prospecting 
expedition arrived on the properties at 
the end of August and is now engaged 
in putting down test drill holes. As in 
the case of the Lena Goldfields, the 
directors bear tribute to the considera- 
tion shown them by the Soviet authori- 
ties. 

By a somewhat circuitous route— 
Moscow-Copenhagen—it is learned that 
the Lena Goldfields, with the support of 
Kuhn, Loeb & Co., has taken over the 
“old properties,” together with others. 
The concessionaires are under an ob- 
ligation to follow a working scheme 
aiming at the annual production of 
181,440 oz. of gold. Seven per cent of 
the gold and 4% to 6 per cent of other 
metals are to go to the Soviet Govern- 
ment, and the whole property and plant 
gradually revert to the Soviet in from 
thirty to fifty years. Part of the 
financing is being done in London, 
money being raised through the medium 
of the Rock Investment Trust, which 
earlier in the year was resuscitated by 
M. C. Harman. 

Some time ago I referred to a pro- 
posal to rearrange the capital of the 
Chosen Syndicate (Korea) by abolish- 
ing the distinction between the “A” and 
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“B” shares, the former being £1 shares 
and the latter 1s. While the “A’s” were 
quoted at about £2 the “B’s” were £14 
or £15. E. T. McCarthy is connected 
with the company and has_ reported 
upon the developments. Although he 
mentions disappointing results in some 
parts, the board interprets his remarks 
as sanguine in regard to others. The 
plan was accepted. 

The British Government has arranged 
to lend £75,000 to the Southern Perak 
Dredging Co. (Malay) under the Trade 
Facilities Act. The funds will be used 
to install a second bucket dredge. 


De Beers Diamond Mines 
Show Good Profit 


The report of De Beers Consolidated 
Mines covering the year June 30, 1925, 
and just made public, shows a gross 
profit of £4,296,624, compared with 
£3,778,858 for the previous year, ac- 
cording to advices to the U. S. Depart- 
ment of Commerce. The directors state 
that during the year the diamond mar- 
ket remained steady, and _ slightly 
higher prices were realized by the com- 
pany for its diamonds. 

In their report the directors state 
that in January, 1925, negotiations 
took place between representatives of 
the Conference Producers and the Dia- 
mond Syndicate with the object of 
arranging contracts for the sale of the 
Producers’ diamonds, but these negotia- 
tions bore no result. Subsequently, 
however, the three Union Producers 
entered into contracts for the sale of 
their diamonds for the period Jan. 1 to 
Dec. 31, 1925, to a reconstituted syndi- 
cate composed of the majority of the 
members of the syndicate which had 
purchased this company’s diamonds for 
many years. The South African Prod- 
ucers made other arrangements for the 
disposal of their diamonds. 

Since the close of the year, agree- 
ments have been concluded by the Four 
Conference Producers for the sale of 
their diamonds for a period of five 
years from Jan. 1, 1926, to a new 
syndicate which includes some of the 
members of the previous syndicate, 
with which the company had contracts 
for many years. The fact that all the 
Conference producers’ diamonds are 
once more handled by a single organ- 
ization should ensure stability to the 
diamond trade. 





Burma Corporation, Ltd., Mines 
28,204 Tons in November 


Cable advices report that during No- 
vember, 28,204 tons of ore were mined 
by the Burma Corporation, Ltd., in- 
cluding 1,952 tons of high-grade ore. 
Refinery products were 4,000 tons of 
refined lead, and 413,610 oz. of refined 
silver. The experimental zine plant 
produced 2,070 tons of zine concen- 
trates, assaying 15.5 oz. of silver, 9.3 
per cent lead, and 44.5 per cent zinc. 
In addition to the production noted 800 
tons copper matte was produced from 
the treatment of accumulated smelter 
byproducts, and 4,077 tons copper ore. 
Included in the tonnage of refined lead 
is 491 tons recovered from the smelt- 
ing of copper ore. 
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Johannesburg Letter 
By John Watson 


Special Correspondent 





Transvaal October Gold 
Production 812,832 Oz.—Interest 
in Platinum Continues 


Johannesburg, Nov. 17—The output 
of Transvaal gold for the month of 
October was declared by the Chamber 
of Mines on Nov. 10 as 812,832 oz., 
having a value of £3,452,691. These 
figures show an increase over Septem- 
ber of 15,585 oz. and £66,201, in value. 
October had twenty-seven working 
days, and the daily average works out 
at only 30,105 oz., which is the lowest 
for this year. This low figure is due 
to the shortage of native labor. On the 
Rand gold mines, on Oct. 31, 169,206 
natives were at work, as compared with 
177,954 natives at work at the end of 
October, 1924. 

A report by Dr. Hans Merensky on 
the platinum occurrence near Potgie- 
tersrust was issued last week, to share- 
holders of the Potgietersrust Platinums, 
Ltd. This company controls an enor- 
mous mineral area, within the platini- 
ferous norite formation, covering 135,- 
000 English acres and attaining a 
length, on the line of strike, of approxi- 
mately 30 miles. The best-known ore- 
shoots are situated on the Zandsloot 
farm, where values over 30 to 50 ft. in 
width average 3 to 4 dwt. per ton. Re- 
cent development, on the boundary of 
Vaalkop and Zwartfontein improved on 
this and showed values of 7 dwt. over 34 
ft. average thickness. The shaft on 
Vaalkop at 10 ft. in depth showed very 
excellent values—namely, an average 
of 11.8 dwt. These shafts will be sunk 
to the 100-ft. level and plant equipment 
is on order to expedite the rapid de- 
velopment of this section. The trench 
work north and south is, simultane- 
ously, being continued energetically. 

The second annual meeting of Trans- 
vaal Platinum, Ltd., was held on Nov. 
12, at the Corner House, Johannesburg, 
W. H. A. Lawrence presiding. A Sulzer 
centrifugal pump has been installed on 
the 150-ft. level, Welgevonden, which 
is handling all the water in that portion 
of the mine. The reserves of ore on 
June 30 totaled 7,359 tons, of an aver- 
age value of 10.3 dwt. platinoids per 
ton. The pilot plant, at present in 
course of erettion, is a gravity concen- 
tration arrangement, consisting of a 
crusher, a ball-granulator, a Dorr class- 
ifier, and Senn Pan tables, designed to 
treat 750 to 1.000 tons of ore per month. 
To begin with, the tailings from this 
plant will be stored for retreatment, by 
whatever method further experiments 
may indicate to be the most effective 
and economical. It is proposed to add 
a small chlorine plant to treat the con- 
centrates from Welgevonden ore and 
for further experimental work on flota- 
tion concentrates from both farms. A 
small experimental flotation unit from 
Minerals Separation, Ltd., will also be 
tried. This recovery work is of a 


pioneer nature, as no such platiniferous 
occurrence has been known before, 
under exactly identical conditions. 








December 26, 1925 


ENGINEERING AND 
MINING JOURNAL-PRESS 


Men You Should Know About 





Elmer E. Paxton, director and gen- 
eral manager of the Engels Copper 
Mining Co., resigned recently, but will 
continue as a director of the company. 


F. Park Geyer, president, and W. A. 
Moncrief, vice-president of the Marland 
Oil Co., of Texas, have returned to Fort 
Worth, Tex., from a business trip to 
the East. 

W. A. Hooten, mining engineer, is in 
Alberta, Canada, in charge of placer 
drilling operations for Chicago clients 
of the Southwestern Engineering Cor- 
poration. 


Walter A. Schmidt, president and 
general manager of the Western Pre- 
cipitation Co., of Los Angeles, recently 
returned to New York from a business 
trip to Europe. 

B. Britton Gottsberger, of the faculty 
of Yale, who had been in Europe for 
three weeks; George H. Carnahan, and 
Frank H. Carney recently returned to 
the United States from abroad. 


Clarence C. Malmstrom, who has 
been assistant melter and refiner at the 
Denver mint, has been advanced to the 
office of assayer. He has been con- 
nected with the mint for twenty-one 
years. 

A. R. Archibald, president and gen- 
eral manager of the Nevada Consoli- 
dated Mines Co. at Grass Valley, Calif., 
was recently in San Francisco in con- 
nection with the purchase of cyanide 
equipment for his property. 

Percy B. Reid, formerly chief con- 
troller of Chinese Immigration and 
Division Commissioner of Immigration 
on the Pacific Coast, has been appointed 
Gold Commissioner of the Yukon Terri- 
tory, with headquarters at Dawson. 

Major H. Waters Van Ness, R. E., 
of London, who has been making ex- 
aminations in the Mixteca section of 
Oaxaca, Mexico, has returned to Mex- 
ico City and northern points, having 
announced that he will return and be 
temporarily located in Oaxaca. 


Hans Lundberg, field manager of the 
Swedish American Prospecting Corpo- 
ration, and Karl Sundberg, an engineer 
affiliated with the same organization, 
have been awarded gold medals for 
meritorious work in electrical engineer- 
ing, by the Engineering Academy of 
Sweden. 

T. C. Wilson, mining engineer, for 
eleven years foreman of the Timber 
Butte mill of the W. A. Clark interests, 
recently left Butte to become general 
manager of a new mill at Leadville, 
Colo. Before his departure he was pre- 
sented with a handsome gold watch by 
the mill employees. 


H. S. Lyne, petroleum geologist of 
Australia, has been engaged to join the 
geological staff of the Standard Oil Co. 
Prior to his departure for his new post 
the directors of the South Australian 
Oil Wells Co., for which Mr. Lyne has 
acted as consulting geologist, gave 
him a farewell luncheon. 

James W. Gemmell has been ap- 
pointed vice-president of the Lake Su- 


perior Corporation and Algoma Steel 
Corporation, of Sault Ste. Marie, Ont., 
in charge of finance and accounts of 
both corporations and subsidiary com- 
panies. He remains treasurer of the 
Lake Superior Corporation. 

O. H. Griggs, of Los Angeles, and 
Frank A. Kennedy, of Boise, Idaho, 
both former operators on the Mesabi 
iron range, have made a joint examina- 
tion of the Mother Lode Copper Co.’s 
properties near Baker, Ore., and of the 
Red Ledge property owned by the 
Idaho Copper Company, Ltd., in Adams 
County, Idaho. 





Guy C. Riddell 


Guy C. Riddel! has returned to New 


York after a three months’ trip to 
England, and is again at his office at 
No. 1 Broadway, New York City. 

Dr. George Rogers Mansfield, of the 
U. S. Geological Survey, recently 
visited the Idaho School of Mines at 
Moscow, and gave a series of addresses 
on the areal and structural geology of 
southeastern Idaho, where for many 
years he has been engaged in an inten- 
sive and detailed study of the great 
Permian phosphate deposits. 

R. E. Clarke recently resigned as 
general purchasing agent of the Utah 
Copper Co., the Nevada Consolidated 
Copper Co., the Nevada Northern R.R. 
Co., the Ray Consolidated Copper Co., 
the Butte & Superior Mining Co., and 
the other of the D. C. Jackling’s Asso- 
ciated Companies and has become asso- 
ciated with the American Rubber 
Manufacturing Co. in the capacity of 
vice-president in charge of sales. 

Fred M. Prescott, of Menominee, 
Mich., and Abe Mathews, of Wakefield, 
Mich., have been appointed by Governor 
Groesbeck of Michigan to the board of 
control of the Michigan College of 
Mines at Houghton. They succeed 
John R. Van Evera, of Marquette, and 
Ocha Potter, of Ahmeek, whose terms 
of membership have expired. Mr. 
Prescott is president of the Prescoti 
company, a manufacturer of pumps. 
Mr. Mathews is an executive for Pick- 
ands, Mather & Co. 
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Obituary 





W. J. Kirby, a Spokane mining engi- 
neer, was killed recently by a fall in 
the East Pacific property near Winston, 
Mont. He was fifty-two years old. 


Charles E. Finney, long identified 
with mining and smelting interests in 
the United States and with various 
railroads and industrial and financial 
institutions, died in Chatham, N. J., on 
Dec. 11. In 1888 he entered the service 
of the Consolidated Kansas City Smelt- 
ing & Refining Co., and later was with 
the Messrs. Guggenheim as manager of 
mines, smelters, and refineries in the 
United States and Mexico, and with 
the American Smelting & Refining Co. 
Mr. Finney, when the Guggenheim Ex- 
ploration Co. was organized, in 1900, 
had charge of the initial operations of 
that company, and was subsequently 
engaged in many metallurgical and min- 
ing enterprises. His entire business 
life had been devoted to the mining and 
metallurgical industries, in which he 
was widely known. 

Charles E. Knox, highly esteemed as 
a mining man and well known in the 
West, especially in Nevada, died on 
Nov. 4, 1925, at his home in Berkeley, 
Calif., He was fifty-eight years of age. 
Independence, Mo., was his birthplace. 
His first mining experience was as 
early as 1890, in Montana, where he 
was manager of the Monitor Gold Min- 
ing Co., which was owned by his father, 
the son being also a stockholder in the 
enterprise, which paid dividends for 
several years. He did not remain long 
in Montana, and returned to Independ- 
ence, where he organized a manufac- 
turing company which specialized in 
hose-reel and fire equipment. This 
business grew rapidly, and it became 
necessary to transfer it to Philadelphia, 
which became his home for the time 
being. The call of the West proved 
strong, however, and he sold a part of 
his interest in the company and went 
to Nevada at a time when Tonopah 
first began to attract attention. He 
organized the Montana-Tonopah Co. 
and undertook deep exploration in an 
area north of the Mizpah mine. Suc- 
cess was attained, and the first cyanide 
mill was constructed on the slopes of 
Mount Oddie. This mill became the 
prototype of later mills. The Montana 
under his efficient management made an 
excellent record. Knox took an active 
interest in the welfare of his employees 
and also in Tonopah and Nevada gen- 
erally. Not so long ago he organized 
another development company and be- 
gan operations on the Gypsy Queen 
shaft. The shaft was equipped and 
considerable progress had been made 
in sinking at the time of Knox’s death. 
He was vice-president and general man- 
ager of the Mispah Extension Co., of 
Tonopah, and had interests in many 
of the prospects and mines of Goldfield. 
He effected an organization of the 
Lucky Boy at Hawthorne, Nev., and 
was president of the Black Oak mines, 
at Soulsbyville, Calif. Well informed 
in mining matters, Charles Knox 
through his interest in others, won the 
friendship and the regard of many in 
the West, who will regret sincerely his 
passing. 
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Societies, Addresses, and Reports 





South America Offers Mining Opportunities 


Possibilities and Conditions in Argentina, Brazil and Other Countries 
Considered by Engineers at Meeting of New 
York Section of A.I.M.E. 


the American Institute of Mining 

and Metallurgical Engineers held 
its regular meeting on Dec. 15, at the 
Harvard Club, New York City. Charles 
M. Weld presided and introduced Presi- 
dent J. V. W. Reynders, who spoke 
upon the relation of the Institute’s local 
sections to the parent body. Mr. 
Reynders concluded with the statement 
that much of the effectiveness of the 
organization was wrapped up in the 
activities of the local sections. 

H. Foster Bain, secretary of the 
A.I.M.E. and the speaker of the eve- 
ning, presented his subject, “The Min- 
ing Possibilities of Argentina,” effec- 
tively and in a way that greatly 
interested the audience. He visualized 
the geographical extent of Argentina 
by comparing it to equivalent areas in 
the western half of the northern con- 
tinent. He then gave it a population 
of 9,000,000 and plunged into the min- 
ing part of his subject. 

Mr. Bain first discussed the Misiones 
territory, the extreme northeastern tip 
of Argentina, which he characterized 
as most like the Ozark region of the 
United States. Certain lateritic iron 
ores had been discovered here, but sub- 
sequent investigation proved them to 
be of little commercial value. He men- 
tioned the limestones of Cordoba, with 
which are associated an unimportant 
series of small veins bearing gold, 
silver, copper, lead, and other ores. 
These limestones are of importance, 
however. Cement manufacturing based 
upon similar limestone found north of 
Buenos Aires has been established as a 
local industry. The intervening moun- 
tain ranges east of the Andes were con- 
sidered in order. The San Luis Range 
is a complex of ancient crystalline rocks 
and andesites of later origin. Tungsten, 
mica, quartz, and some tin ore as well 
as copper ore, the last-named probably 
associated with the andesites, are 
found in this range. The Famatina 
range, extending to over 18,000 ft. in 
altitude, contains ore deposits similar 
to the Cerro de Pasco type, but the 
silver values are much lower and the 
oreshoots are short and narrow. The 
Capellitas mine, at which a number of 
American mining engineers had 
acquired their early experiences, was 
briefly described. Secretary Bain 
stated that Catamarca Province con- 
tained ore deposits of a type similar to 
those in Butte. The region is at an 
altitude of 3,000 meters above sea level 
and is difficult of access and without 
wood. In northwest Argentina many 
veins occur similar to those in Bolivia. 
Evidently lead ores are widely dis- 
tributed. In the plateau region are 
borax deposits. The Province of Men- 
doza was likened to Colorado. 

Respecting the Argentinians, Secre- 
tary Bain stated that the population is 
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agricultural and has but little interest 
in mining, although the country is rich 
in available capital. A friendly feeling 
is, however, shown to the foreigners 
who have mining ventures in the coun- 
try. 

Concluding, Mr. Bain said that there 
is some opportunity in mining. He 
instanced the success of the National 
Lead Co. and an Argentina company, 
both of which supply the lead needed in 
the domestic market. Lead mining 
therefore offers some promise. With 
respect to copper mining, the Secretary 
was less hopeful. In structural mate- 
rials there was little doubt that Argen- 
tina could supply its own requirements. 
The petroleum resources are important, 
and the results so far obtained in the 
producing oil fields are such that the 
American companies interested in their 
exploitation find it worth while to con- 
tinue with their development. 

Mr. Weld, the chairman, then briefly 
directed attention to the iron-ore de- 
posits in Brazil and the possibilities of 
manufacturing iron and steel in that 
country. He called upon W. H. Staver 
to tell something about his experiences 
there. Mr. Staver stated that he was 
now interested in rock crystal, which 
is established upon a commercial basis, 
with an increasing market, prices rang- 
ing from $2 up to $10 per pound, de- 
pending upon size and quality. Japan 
and Germany are the principal markets 
and both absorb more than all other 
countries combined. Rock crystal is 
found in certain localities in Brazil, but 
the small deposits are scattered. The 
crystals are water clear and range in 
size from 4 to 10 lb. It is difficult to 
sell them to advantage, but the busi- 
ness offers many possibilities. Mr. 
Staver stated that the Chinese use rock 
crystal lenses in eyeglasses. Nine- 
tenths of the lens manufacturing busi- 
ness is done by the Germans. Beads 
for jewelry and crystal balls are also 
made from rock crystal. 

Turning his attention to gold mining, 
which he characterized as a decadent 
industry in Brazil, first established 
there by the Portuguese over 200 years 
ago, Mr. Staver said that many of the 
gold-mining regions were in the same 
condition as their counterparts in the 
Virginias and Carolinas. He described 
how he had prospected in the region of 
the Morro Velho mine and had exposed 
a network of gold-bearing veins in the 
same belt as the Morro Velho. 

Today, said Mr. Staver, Brazil is pro- 
ducing manganese ore at a loss. Fluc- 
tuating exchange makes all Brazilian 
business very uncertain. It is there- 


fore necessary to do business upon a 
very large profit margin. Mining offers 
many chances in rare earths, manga- 
nese ore, and precious stones because 
the profit margin upon these is usually 
large. He had seen, he said, only one 
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diamond-washing plant in Brazil. In 
this instance a bit of virgin ground had 
been left beneath a dam by the pioneer 
miners. The ground was worked by 
passing it through trommels and jigs, 
the final cleanup being made with the 
batea. A new diamond field is being 
opened up in Matto Grosso, but condi- 
tions are not at present favorable for 
systematic working. Mr. Staver con- 
cluded his discussion by describing his 
finding of rock crystals in manganese 
ore and his chromite mining experi- 
ences in 1917. He called attention to 
the large number of chromite deposits 
in Bahia. 

The chairman skillfully introduced E. 
P. Mathewson before the applause at- 
tending Mr. Stavers’ effort had sub- 
sided, and “E. P.” began his subject, 
“Mining in South America,” by starting 
at Panama and with Brobdinagian 
strides proceeding down the west coast 
of that continent. He did not say much 
about each district, nor did he miss 
much. Dramatically he told how he 
had years ago the opportunity of sell- 
ing Chuquicamata, lock, stock and 
barrel, to some representative of the 
Guggenheims for a paltry £45,000, but 
had failed to awaken any _ interest. 
Years later, he had received a picture 
showing this same individual standing 
before the Chile Copper Co.’s plant. 

With a mention of the experiences of 
a mining company in Tierra del Fuego, 
Mr. Mathewson stepped around to the 
Atlantic Coast, skipped over Argentina 
and Brazil, and briefly mentioned the 
bauxite deposits of British Guiana and 
Dutch Guiana before he concluded his 
interesting sketch about mining in 
South America. The meeting was well 
attended, enthusiastic and worth-while. 


Boulder Mining Association 
Opposes Park Extension 
in Colorado 


Mining men of Colorado in general 
and of Boulder County, that state, in 
particular are vigorously protesting the 
proposed revision of the boundary lines 
of Rocky Mountain National Park to 
include 60,000 acres of ground extend- 
ing south of the present limits along 
the crest of the Continental Divide. 

At a meeting of the Boulder County 
Metal Mining Association and _ the 
Boulder Grubstake Association on Nov. 
30, resolutions were adopted opposing 
the revision. Similar legislation will 
be introduced before the Colorado Min- 
ing Association. 

The proposed addition contains de- 
posits of lead, zinc, cobalt, silver, and 
gold, according to mining men who are 
familiar with the region. Some of 
them, notably around Albion, in west- 
ern Boulder County, have been success- 
fully worked in the past, and it is pos- 
sible that the coming summer will see 
renewed activity. Most of the deposits 
lie close to the range summit and are 
not commercially important now be- 
cause of inadequate’ transportation. 
They do offer potential future re- 
sources, however. 

The resolutions adopted locally at- 
tack the proposed park extension as 
inimical to the mining interests and 
opposed to the public policy of the 
West. 
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Recent Technical Publications 


Reviews, Abstracts, and References 





The Economics of Coal 


The Case of Bituminous Coal. 
Walton H. Hamilton and Helen R. 
Wright. The Macmillan Co., New 
York. Price $2.50. 

Like a nightmare is this volume from 
the pens of Walton H. Hamilton and 
Helen R. Wright, of the Institute of 
Economics, in Washington. The chap- 
ters are well headed by verses from 
Gilbert & Sullivan. These patter quo- 
tations suggest that after all the grim 
facts of excessive development, over- 
manning, a decline in the rate of in- 
crease of consumption and faulty ac- 
counting there is still some hope left 
if we will but keep our good humor 
and our poise. The authors have their 
facts straight, but have been too greatly 
impressed by them. 

Our economists in general have made 
their inquiries into too few industries 
and may we add therefore that in con- 
sequence the best of them are rela- 
tively inexperienced. When they have 
plunged into the statistics of a few 
other industries as zealously as they 
have into those of the coal industry, 
they will be less disposed to feel alarm. 
Confidence in economists has’ been 
shaken. They erred when they esti- 
mated how long nations could remain 
in war without bankruptcy. They erred 
again when they attempted to forecast 
the world-wide and national outcomes 
of gross inflation. Perhaps they err 
also in believing that coal faces a future 
of never-ending expansion and ever- 
increasing misfortune. The reviewer 
thanks them for that grateful sense 
of humor that prevented them from 
heading each chapter with a lugubrious 
verse from Dante. The book is rarely 
unfair to the coal operator, who ap- 
pears indeed merely as a puppet in the 
hands of an unkindly fate. 

R. DAWSON 


——_———. 


Silicosis—Technical Paper 372 of the 
U. S. Bureau of Mines, by R. R. Sayers, 
(24 pages, price 15c. from the Superin- 
tendent of Documents, Washington, 
D. C.) is entitled “Silicosis Among 
Miners.” Among the subjects discussed 
are the prevalence of silicosis, condi- 
tions promoting it, the effects of rock 
dust on the lungs, stages of silicosis, 
determination of dust in the air, and 
methods of protection against dust. 

Chinese Zine — The Far Eastern 
Review for August (16 Jinkee Road, 
Shanghai, China; price 50c.) has a six- 
page article on the new zinc works of 
Quang-Yen, entitled “Zinc Metallurgy 
in Tonkin.” It is by M. Raby. The 
plant is designed for a capacity of 
6,000 tons of zine annually, but so far 
only one of the six proposed Van Gulck 
regenerative retort furnaces has been 
erected. 

Electric Furnace Linings — G. F. 
Hughes, of the Bridgeport Brass Co., 
has an article on this subject in the 
December issue of The Metal Industry 
(New York; 10c.). The paper was read 
before the meeting of the American 
Foundrymen’s Association last fall. 


By 


HALL. 


Mining Practice—“The Support of 
Underground Workings” is discussed in 
a continued article, the first installment 
of which appeared in The South African 
Mining and Engineering Journal for 
Oct. 31, 1925 (Johannesburg, Transvaal; 
price 6d.). The methods in use on the 
Witwatersrand are described, with the 
aid of some good photographs. Most 
of the workings are supported by the 
“pig-sty pack,” which consists of a 
rectangular inclosure formed by rough, 
round timbers and packed up solidly 
with waste rock. Each timber is 
notched in two places to take the ends 
of the two timbers that rest upon it. 
These notches restrain the pack from 
bursting when it takes the weight of 
the hanging. The inclosure is erected 
first, and wedged up solidly to the 
hanging, after which waste rock is fed 
into it and packed as tightly as pos- 
sible. 

Magnesium — “Magnesium and Its 
Compounds in 1924,” by J. M. Hill and 
G. F. Loughlin, 16 pages, has been is- 
sued as a separate chapter of “Mineral 
Resources,” by the U. S. Bureau of 
Mines. Copies are obtainable for 5c. 
each from the Superintendent of Docu- 
ments, Washington, D. C. 

Geology—The Bulletin of the Insti- 
tution of Mining and Metallurgy for 
November (London, E. C. 1) has two 
papers of interest to geologists, either 
of which may be obtained for 1s. One 
is by Robert A. Mackay, 14 pages, on 
“The Influence of Superimposed Strata 
on the Deposition of Certain Lead-Zinc 
Ores,” and the other 12 pages, by H. C. 
Boydel!, “Economic Geology and the 
Mining Industry.” 


—_ >» 
Patents 
Casting Copper—No. 1,564,369. Dec. 
8, 1925. Leonard Shipley, Dundalk, 


Md., assignor to American Smelting & 
Refining Co., New York. A method of 
casting copper consisting of pouring 
the molten metal into open molds and 
immediately covering them _ closely 
enough to prevent free contact with the 
air but permitting the escape of gases, 
so that surface oxidation, rapid cooling, 
and sudden degasification are prevented. 


Magnetic Separation— Nos. 1,564,- 
731-2. Dec. 8, 1925. Joseph Weatherby, 
New Cumberland, Pa., assignor to 
Weatherby Ore Separator Co., Phila- 
delphia. A method of electrically sepa- 
rating minerals from gangue by pass- 
ing the ore pulp between a progressive 
multiphase magnetic field and an in- 
duced field. 

Rock Drill—Nos. 1,563,632-3. Dec. 1, 
1925. C. A. Hultquist, Los Angeles. 
Design for a pneumatic piston drill. 

No. 1,564,780. Dec. 8, 1925. C. C. 
Hansen, Easton, Pa., assignor to Inger- 
soll-Rand Co., Jersey City, N. J. De- 
sign for a dustless hammer drill. 

No. 1,564,975. Dec. 8, 1925. William 
Prellwitz, Easton, Pa., assignor to 
Ingersoll-Rand Co., Jersey City, N. J. 
Design for a steel retainer for rock 
drills. 
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Hydrometallurgy——No. 1,565,072. Dec. 
8, 1925. F. E. Elmore, Boxmoor, Eng- 
land, assignor to Niels C. Christensen, 
Salt Lake City, Utah. Argentiferous 
lead-zine sulphide ore is mixed with 
salt and heated, in the presence of air, 
above 400 deg. C., but not high enough 
to cause volatilization of the lead chlo- 
ride. The zine sulphide remains for 
the most part unattacked. The oxidized 
mixture is then extracted with a strong 
solution of salt, and the silver dissolved 
out of the residue. Patent No. 1,565,- 
073 covers a similar method of treat- 
ment, but without using salt in the 
roast, and employing acid brine solu- 
tions for leaching. 

No. 1,565,353. Dec. 15,1925. A.T.K. 
Estelle, Hagen, Germany. Iron sul- 
phide ores containing other metals are 
heated in a non-oxidizing atmosphere, 
cooled, ground, and_ concentrated. 
Leaching is then carried out with dilute 
sulphuric acid, and the copper removed 
from the solution. The sulphate of iron 
is crystallized and then treated with 
ammonia vapor and air. The product 
is dried, and the ammonium sulphate 


washed out and crystallized. A flow 
sheet accompanies the patent. 
No. 1,565,216. Dec. 8, 1925. S. C. 


Smith, London, England. Liquors con- 
taining zinc, chlorine, and sulphate ions 
are treated with barium chloride for 
precipitating the sulphate ions; then 
heated with barium carbonate to pre- 
cipitate zinc carbonate and obtain a 
solution containing barium chloride for 
the use first mentioned. 

Refractory —No. 1,565,084. Dec. 8, 
1925. H. G. Frerichs, Bartonville, Ill. 
A monolithic magnesite taphole refrac- 
tory, of tubular cross-section, for fur- 
naces. 

No. 1,565,472. Dec. 15, 1925. F.C. F. 
le Coultre, Marseilles, France, assignor 
to Société d’Etude des Agglomérés, 
Paris, France. <A _ refractory cement 
made of pure oxide of zirconium, an 
organic binder, an inorganic binder, 
and finely crushed powder of zirconium 
ore. 

Metallurgy of Zinc — No. 1,565,928. 
Dec. 15, 1925. H. A. Grine, Clarksburg, 
W. Va., assignor to The Grasselli Chem- 
ical Co., Cleveland, O. A composition 
for zine condensers comprising broken 
zine condenser, zinc ore, and a refrac- 
tory bonding material. 

No. 1,566,183. Dec. 15, 1925. C. E. 
Cornelius, Stockholm, Sweden, assignor 
to Trollhattans Elektrothermiska Aktie- 
bolag, Stockholm. A method of vapor- 
izing metals by a reduction process, 
cooling the vapors to a powder, and 
subjecting the powder to a heating and 
mechanical action to convert it to a 
liquid state. a 

No. 1,566,103. Dec. 15, 1925. M. P. 
Kirk, Harbor City, Calif., assignor to 
Kirk Simon Smelting Co., Mina, Nev. 
An apparatus for producing zinc oxide 
from zinc compounds, using a rotary 
kiln from which the zine fumes are led 
into a zinc combustion chamber. 

Lead Refining—No. 1,566,078. Dec. 
15, 1925. P. W. Davis, Cambridge, 
Mass. Lead alloys in molten condition 
are exposed to the action of molten 
litharge by causing the two materials 
to be exposed to each other in bodies of 
small dimensions. 
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New Truck Crane Light, Compact 
and Strongly Built 


A new truck and trailer crane is now 
being placed on the market. This ma- 
chine is said to embody the valuable 
combination of speed, compactness, 
light weight, sturdiness, and complete 
accessibility. The great value of these 
features are better realized when con- 
sidered aiong with the advantages 
which they give in the operation of this 
crane. 

The truck or trailer mounting en- 
ables the crane to move ai regular 
truck speed, thus cutting down the in- 
active time to a minimum. It is 
equally fast in operation, having a line 
speed of 125 ft. per minute and a swing 
speed of 5 r.p.m. 

All three drums are mounted on one 
shaft. The hoisting and digging drums 
are mounted side by side, and the boom 
hoist is placed on the end of this shaft, 
al the left side of the machine. This 
arrangement of machinery makes it 
possible to have every piece of main 
machinery behind the center pin, thus 
giving better balence and eliminating 
the necessity of a large amount of 
counterweight (only 1,000 lb. being 
used). This type of construction gives 
the very short tail swing of 7 ft. 13 in. 
and an over-all width of 8 ft. 4 in. 
Thus the machine is able to work in 
close quarters or to travel in narrow 
alleys. 

The total weight is 13,000 lb., which 
makes it possible for a 5- or 74-ton 
truck to handle the crane and also re- 
duces the danger of miring in soft 
ground. 

Sturdiness is obtained by cast-steel 
revolving frame, cast-steel drum bear- 
ing frames, and heavy swing gear 
with I-beam spokes and outside teeth. 
Thus there are no rivets to work loose 
and the frames are always rigid. 

The crane is built to handle a 3-cu.yd. 


clamshell bucket on a 25-ft. boom, or 


for lifting 10,009 !b. at 10-ft. radius. 


It is driven by a four-cylinder, 40-hp. 
motor, which operates at a governed 
speed of 1,000 r.p.m. The motor 1s 
placed at the rear of the revolving 
frame and is entirely accessible for 
care and operation. 

This truck and trailer crane may be 
equipped with clamshell or dragline 
bucket, crane hook, electric magnet, or 
pile driver, and thus may be used for 
a wide variety of purposes. Handling 
coal, sand, gravel, pipe, poles, lumber, 
stones, snow, iron, coke, or steel is only 
a part of the many duties which may 
be performed by this machine. 

The Harnischfeger Corporation of 
Milwaukee, Wis., who makes this crane, 
has issued a complete bulletin covering 
it, copies of which may be obtained by 
request to any of its offices. 


Makes Clamshell Bearings 
Wear Longer 


Since the second sheave in a block- 
and-tackle reeving moves at about one- 
half the speed of the first sheave, the 
Blaw-Knox Co., Pittsburgh, Pa., has 
taken advantage of this fact to reduce 
the bearing speeds on its Dreadnaught 
clamshell bucket by about one-half. 
The new design furthermore doubles 
the bearing areas. 

Referring to the illustration, sheave 
A turns at about one-half the speed 
of sheave B. Instead of turning the 
sheave on a short fixed pin, as is the 
usual practice, the pin itself is revolved 
at one-half the speed of the closing 
line by keying it to sheave A. Sheave 
B, with its extra long bearing, ob- 
tained by offsetting the hub of sheave 
A, turns of course, at full line speed 
but it turns on a surface moving at 
one-half speed in the same direction. 
The bearing’ speed is, therefore, one- 
half, arrived at by the difference be- 
tween the full speed of sheave B and 
the half speed of the pin. This new 
arrangement is claimed by the com- 
pany to increase the life of bearings 





This truck and trailer crane is built to handle a half-yard clamshell bucket 
on a 25-ft. boom or to lift 10,000 lb. at 10-ft. radius 
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connection. 
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tine leads in.on this 
sheave 





Features of design intended to reduce 
wear on clamshell bearings are 
shown in this view 


and sheaves in clamshe!] buckets from 
10 to 20 times over the old method of 
using a fixed pin. 

The vulnerable point in a lever arm 
bucket has always been these sheaves 
and bearings at the end of the lever 
arm. They must be fully protected 
against the entry of sand and other 
materials which destroy the bearings 
and bushings. The outside ends of 
the bearings have no openings and 
oozing of the grease at the inside as 
the pin moves slightly, similar to a 
piston in a cylinder, seals the bearings 
effectively. The large cup bushings ef- 
fectively prevent wobbling of the 
sheaves with resultant flange wear. 
Wherever motion occurs a bushing is 
provided and a high pressure Alemite 
gun is used to force grease into the 
bearing. 


Wider Use of Automatic Control 
During 1925, Says Review 


The automatic-control principle was 
utilized for larger machines in power 
plants and substations, and its use was 
further extended in. railway, mining, 
and industrial power systems, accord- 
ing to John Liston in his review of the 
year’s activities of the General Electric 
Co. Special control apparatus was de- 
signed for new applications of motor 
drive, and numerous ingenious relays 
were produced for actuating and pro- 
tecting industrial control and automatic 
station equipment. 

Steam turbines of exceptional capac- 
ity were constructed during 1925, and 
high steam pressures and superheating 
were more generally adopted. Certain 
classes of transformers were also car- 
ried to new high-unit ratings, with cor- 
responding increases in their switch- 
ing equipment. 

In transportation, there was a further 
adoption of the economical oil-electric 
locomotive, a_ record-breaking cross- 
continental run by an oil-electric car, 
and an increased use of gas-electric 
buses for the purpose of feeder service 
to railways. 

Research work revealed factors of 
fundamental importance in cable charac- 
teristics and made feasible the con- 
struction of cable conductors insulated 
for higher potentials. Testing trans- 
former sets were constructed for the 
highest commercial-frequency voltages 
so far secured, and were utilized in a 
variety of investigations, of which 
those on lightning arresters were espe- 
cially valuable. 
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Left, new gear-driven gasoline hoist. 


Gasoline Hoist Now Furnished 
With Gear Drive 


The gasoline hoist made by the 
American Hoist & Derrick Co., of St. 
Paul, Minn., has recently been rede- 
signed, this changing it from chain 
drive to gear drive. The new hoists 
are driven by means of spur-and-bevel 
gears with an intermediate longitudinal 
shaft placed at right angles to the pin- 
ion shaft, which is the crankshaft on a 
steam hoist, the gasoline motor being 
mounted lengthwise instead of cross- 
wise on the hoist. 

The pinion shaft has a bevel gear 
near its center which engages with a 
bevel pinion on the end of the inter- 
mediate longitudinal shaft. On the 
other end of this shaft there is a spur 
gear which engages with the pinion on 
the engine crankshaft. The interme- 
diate shaft is mounted at nearly the 
center lengthwise of the bed and is 
supported by heavy babbitted boxes. 
One of the accompanying illustrations 
clearly shows the gear drive arrange- 
ment with the gear guard and drums 
removed. 

The principal advantage of the new 
gear drive over the gld chain drive is 
that power is transmitted directly to the 
pinion shaft of the hoist which is be- 
tween the two rear drums and from 
there to the friction gears by at least 
two teeth --one to each adjoining fric- 
tion gear- -whereas on the old arrange- 
ment power was transmitted to the 
rear drum and from there to the rest 
of the drums by only one gear tooth. 

The entire hoist is mounted on a 
cast-iron bedplate. The gasoline engine 
is mounted on the bedplate in place of 
the boiler or electric motor. The hoist 
has the drum equipment of the regular 
“American” steam hoisting engine. 


Unique Arrangement for Hauling 
Loaded Larry Cars 


At the Birmingham, Ala., plant of 
the Southern Clay Manufacturing Co. 
it was necessary to provide some form 
of transportation by alternating cur- 
rent for transferring loaded larry cars 
from the drying ovens to the kilns. 
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The problem was solved by designing 
a transfer car to carry one larry car 
weighing approximately 2,900 Ib. 
loaded. 

Power is supplied from three over- 
head trolleys connected to the 220-volt, 
3-phase source. The driving motor is 
a General Electric, 5-hp., 900-r.p.m. 3- 
phase, 60-cycle, 220-volt machine, and 
a duplicate motor is mounted on the 
car driving a winch used to pull the 
larry cars on and off the transfer plat- 
form. 

Control is provided by a drum con- 
troller and a resistor, both Generai 
Electric. An arrangement of two 
tripple-pole, double-thrown, fused knife 
switches provides for transferring the 
control from one motor to the other. 
These switches are mounted on the 
back of the bench. The control regu- 
lates the driving motor while moving 
the car. It is then switched over to 
the winch motor, which pulls a loaded 
larry on the transfer platform, and 
then it is switched back to the driving 
motor. A satisfactory control for the 
transfer car is thus provided. 


Trade Catalogs 


Mine Fans-—Bulletin 3313, issued by 
The American Blower Co., Detroit, 
Mich., covers the company’s Type D 
mine fans. 

Electric Furnaces—Vom Baur Engi- 
neering Corporation, Woolworth Build- 
ing, New York, has issued Bulletin 1125 
covering electric furnaces for melting 
and refining steel, gray iron, malleable 
iron, and ferromanganese. 

Power Shovel—-The Bucyrus 120-B 
4-yd. revolving shovel, steam and elec- 
tric, for quarry mining and heavy rock 
excavation, is covered in a 4-page bul- 
letin issued by the Bucyrus Co., South 
Milwaukee, Wis. 

Jaw Crusher—Bulletin 1099 of the 
Traylor Engineering & Manufacturing 
Co., Allentown, Pa., covers the Bulldog 
jaw crusher, superseding Bulletin 99. 

Grinding Mill—In Bulletin 1108, just 
issued by the Traylor Engineering & 
Manufacturing Co., Allentown, Pa., the 
company’s line of compartment mills 
is featured. 


Right, gear-drive arrangement with 
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gear guards and drums removed 


Achievements in Excavating 
Machinery Told 


Any manufacturer of excavating ma- 
chinery must be continually improving 
his product in both workmanship and 
design. It is, therefore, often a difficult 
task to single out the most outstanding 
achievements for a given time. The 
four following have been chosen by the 
Bucyrus Company as among the most 
important of its accomplishments for 
the year 1925. 

A 4-yd. full revolving shovel for 
quarry and mine service was announced. 
This machine, designed for rock dig- 
ging and called the 120-B, is claimed to 
be much more rugged than even the 
railroad-type shovel. It combines the 
speed of action of the railroad-type 
shovel and its tremendous power, with 
the full circle swing, long reach, and 
other advantages of the Whirley. The 
machine weighs approximately 140 tons 
and is built for either steam or electric 
power. 

Second, fourteen years ago, cater- 
pillars were first applied to shovels and 
draglines. This year the company has 
applied a mounting of this type to one 
of its big Class 320 draglines, a ma- 
chine weighing nearly 400 tons and 
equipped with a dipper of 8 cu.yd. 
capacity. 

Third, electric shovels driven by three 
shunt motors with Ward-Leonard con- 
trol have been introduced. The shunt 
motor with this control has been used 
for some time on both the swing and 
hoist of electric shovels, but its applica- 
tion to the thrust is believed to be 
entirely new. 

Fourth, a dipper dredge even larger 
than the dredges of that type used in 
constructing the Panama Canal is at 
present under construction. This huge 
dredge, although the dipper capacity is 
only 10 cu.yd. (those at Panama were 
15 cu.yd.), is probably the largest and 
most rugged machine of its kind ever 
built. It is driven through electric 
motors by Diesel engines. The horse- 
power is 1,200. As far as is known, it 
is the only large dipper dredge to be 
driven by Diesel engines up to the 
present time. 
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The Market Report 








Metal Markets 


Quieting Down 


for the Holidays 


Fair Volume of Sales Until Yesterday, at Prices Practically 
Unchanged from Last Week 


New York, Dec. 23, 1925. — Since 
1919, the week before Christmas and the 
week between Christmas and New 
Year’s have been exceedingly quiet ones 


pecially good. The improved tone of 
the foreign markets was no doubt an 
important factor, London prices on all 
metals being higher today than a week 


in the metal markets, and this year ago. Domestic metal prices have 
promises to be no exception. Sales kept changed but slightly, if at all, from last 
up remarkably well until yesterday, week. There is expectation that 


however, the lead business being es- foreign buying will show considerable 


Daily Prices of Metals 


Copper N. Y. 


Dec net refinery* Tin Lead Zine 
j Klectrolytie 99 Per Cent Straits N.Y St. L. St. L 
7] 13.90 61.375 62.375 9.25 9.10 8.35@8.65 
18 | 13.975 61.25 62.25 9.25 9110 8.375@8.75 
19 | 14 025 61.125 62.125 9°75 9.10 8.35@8.675 
21 | 14.05 61.875 62.75 9-25 9.10 8.55@8.65 
22, 14.025 61.875 62.625 9.25 9:10 8. 50@8.60 
23 | 13.875@14.00 62.125 62.875 9:25 9.10 8.50@8.65 
Av. 13.985 61.604 62.500 9:35 9.10 8.550 
* e prices correspc « e following quotations for copper delivered: Dec. 17tl 5 
ibe isth, 14 225¢. tne beaten “21st, 1.300. . 22d, 142750. : 23d, 14.1254 14.250 


The above quotations are our appraisal of the average of the major markets based 
generally on sales as made and reported by producers and agencies, and represent to 
the best of our judgment the prevailing values of the metals for deliveries constituting 
the major markets, reduced to the basis of New York cash, except where St. Louis 
is the normal basing point, or as otherwise noted. All prices are in cents per pound. 
Copper is commonly sold “delivered,” which means that the seller pays the freight from 
the refinery to the buyer’s destination. f ; 

Quotations for copper are for ordinary forms of wire bars, ingot bars and cakes. 
For ingots an extra of 0.05c. per lb. is charged and there are other extras for othe: 
shapes. Cathodes are sold at a discount of 0.125c. per Ib. 7 

Quotations for zinc are for ordinary Prime Western brands. Quotations for lead 
reflect prices obtained for common lead, and do not include grades on which a premium 
is asked. , oan’ . 

The quotations are arrived at by a committee consisting of the market editors of 
Mining Journal-Press and a special representative of the Bureau of Mines and the 
Bureau of Foreign and Domestic Commerce. 


London 
pt sa Tin Lead Zinc 
Dee Standard Electro- : 
| Spot | 3M lytic Spot 3M Spot 3M Spot 3M 
17 | 598 | 603 65 | 2803 2762 | 348 | 348 38% 374 
18 | 60 | 61 - 66 2814 2773 344 343 383 373 
21 | 60% | 614 663 286 279 34% | 34% | 38re | 37% 
22 | 60 61% 65% 2853 2783 344 34% 385; 374 
23 | 59% 603 653 286} 279% 343 3475 383% 373 
The above table gives the closing quotations on the London Metal Exchange. All 
prices in pounds sterling per ton of 2,240 lb 
Silver, Gold, and Sterling Exchange 
Sterling | Silver — . (Sterling, Silver _Goid 
se | w Cheeks” | New York | London | London = “Checks” ve London — 
17 | 4.84 | 68 | 313% [84s103d 21 4.843 | 69 | 3138 | 84s114d 
18 | 4.848 | 69 | 314% |84s114d 22 4.841 69 3132 = 8481 1d 
19 | 4.848 | 69 31% ime Me 4.843 68% 31% | 84sl11d 


New York quotations are as reported by Handy & Harman and are in cents per 
troy ounce of bar silver, 999 fine. London silver quotations are in pence per troy ounce 
of sterling silver, 925 fine. Sterling quotations represent the demand market in the 
foreneon. Cables command three-eighths cent premium. 


improvement in January over Decem- 
ber, and if this proves true, and do- 
mestic business keeps up to the high 
level of the closing months of 1925, 
metal prices should respond. 


Copper Advances Slightly 


Sales of copper for the week ending 
today have not equaled those of last 
week, though a fair volume has been 
sold nevertheless, and at somewhat ad- 
vanced prices. On Thursday, business 
was booked at both 14 and 143c., de- 
livered Valley, but in the next four 
days practically all sellers came up to 
144c. A good amount of business was 
done in the Middle West at 144@14ic. 
Yesterday, consumers showed little in- 
terest, and it was possible to do 14}c. 
for Eastern deliveries, with that figure 
somewhat more freely quoted today, 
though some sellers continue at the 
143c. level. No one expects to do much 
business now until after Jan. 1, so 
there is not likely to be much pressure 
on the market even though but few or- 
ders are received. Most of the business 
has been for February or the first quar- 
ter. The foreign market has been 
quiet, with quotations of American 
agencies at from 14.30@14.40c., c.if.— 
somewhat above the offerings of 
dealers. 


Lead a Little Stronger 


The tone of the lead market is 
somewhat better, though prices shew 
no quotable change from last week. The 
American Smelting & Refining Co. con- 
tinues to quote 9.25c., New York, and 
is prepared to sell for any delivery at 
that level. Slight premiums have, in 
some instances, been secured by Middle 
Western producers, for deliveries in the 


East, though such business has not 
been large. Quotations down to 9c. 
for future delivery have virtually 


disappeared with the improved prices 
now being quoted in London. Practi- 
cally all the business done in the Mid- 
dle West has been booked at the 9.10c. 
level quoted by the principal interest, 
though early in the week a little lead 
for January shipment was sold at 9.05c. 
In the last three or four days such of- 
fers seem to have disappeared; in fact 
dealers are asking 9.15c., St. Louis, for 
immediate shipment, but are meeting 
with little success, as producers seem to 
have enough lead coming out of their 
smelters to take care of any urgent de- 
mands, even for early delivery. The 
Chicago market has ruled at 9.15c. De- 
silverized has sold for slight premiums 
in the St. Louis market, and corroding 
grades are at the customary differen- 


tial of $2@$3 per ton above common 
grades. 


Zinc Unchanged 


A fair amount of zinc has been sold, 
but much of it has been to operators 
rather than to consumers, who wish to 
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have the metal to take care of Jan- 
uary delivery contracts. Prices are vir- 
tually unchanged, the premiums for 
spot metal continuing. Business has 
been well divided between spot and 
three or four months in the future, but 
most of the business has been done for 
January, around 8.55c. Immediate 
shipment is worth about 8.65@8.70c. 
today, ranging down to about 8.40c. for 
March, not quite the broad range of 
last week, but sti!l a substantial one. 
Brass Special continues at about 20 
points premium, and High-Grade at 104 
@103c., delivered. 


Little Interest in Tin 


Consumers recently have been in- 
terested in buying tin only after price 
declines, and as the market has been 
a fairly steady one during the last 
week, few sales have been made. Straits 
tin, however, has been depressed un- 
duly in the New York market the last 
few days, prices quoted often being well 
below what might be expected judging 
from London quotations. The 99 per 
cent grade, however, has not been af- 
fected to such a degree, and the dif- 
ferential between it and Straits is, 
therefore, not quite so much. Prices 
for forward tin continue at from one- 
half to three-quarters of a cent below 
those asked for spot and near-by. 


Silver Steady 


The silver market has remained 
steady during the past week, fluctua- 
tions having been extremely narrow 
both in London and New York. China 
has been a moderate buyer and India 
has shown slightly more interest in the 
market. The approach of the Christ- 
mas holidays has caused a lack of in- 
terest, but in spite of the small busi- 
ness the present undertone appears to 
be fairly good. 

Mexican Dollars: Dec. 17th, 52%c.; 
18th, 19th, 21st and 22d, 53c.; 23d, 52Zc. 


Francs Slightly Higher 


The france is somewhat improved over 
a week ago, though the French finan- 
cial situation continues bad. Closing 
cable quotations on Tuesday, Dec. 22, 
were: francs, 3.6525c.; lire, 4.0375c.; 
and marks, 23.8le. Canadian dollars, 
a2 per cent discount. 


Other Metals 


Quotations cover large wholesale lots uniess 
otherwise specified. 

Aluminum—99 per cent grade, 29c. 
per lb.; 98 per cent, 28c. London, 98 
per cent, £118 per long ton. 

Antimony — Per pound, f.o.b. New 
York: Chinese brands, spot, 22@23c. 
February arrival, 213@22c. Cookson’s 
“C” grade, spot, 23c. Chinese needle, 
lump, 16@17c. Standard powdered 
needle, 200 mesh, 19@20c. White 
oxide, Chinese, 99 per cent Sb. Os, 
19@20c. 

Bismuth—$3.25@$3.30 per lb., in ton 
lets. London, 12s. 6d. 

Cadmium—60c. per lb. London, 1s. 9d. 

Nickel—Ingot, 34c.; shot, 35c.; elec- 
trolytic, 38c. (99.75 per cent); London, 
£170@£175 per long ton. On 1926 con- 
tracts, an advance of 2c. is reported. 

Osmium—$110 per oz.; London, £23 
10s.@£25 10s. 
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Platinum—$120 per oz. refined offi- 
cially quoted. Sales also at $115@$118. 
Crude, $114@$114.75. London, £23% 
@£25 for refined; crude £213@£223. 

Quicksilver —- Per 75-lb. flask: $89@ 
$90 for spot; forward, $87@$88. San 
Francisco $90.17. London, £15@£153. 

The prices of Cobalt, Germanium 
Oxide, Iridium, Lithium, Magnesium, 
Molybdenum, Monel Metal, Palladium, 
Radium, Rhodium, Ruthenium, Sele- 
nium, Tantalum, Tellurium, Thallium, 
Tungsten, and Zirconium are unchanged 
from the issue of Dec. 5. 


Metallic Ores 


Manganese Ore—Per long ton unit of 
Mn, c.if. North Atlantic ports: Cau- 
casian, Bolivian, and Chilean, 40@42c.; 
nominal. 

Tungsten Ore—Per unit of WOs, N.Y.: 

Wolframite, $11.50@$12.50; Western 
scheelite, $12@$12.75. 

Chrome Ore, Galena and Pyrite Radio 
Crystals, Iron Ore, Molybdenum, Tan- 
talum, and Vanadium Ores are un- 
changed from quotations in the Dec. 5 
issue. 


Zine Blende and Lead Ore Prices 
Unchanged 
Joplin, Mo., Dec. 19, 1925 


Zine Blende 


ee 


Per Ton 
High $61.80 
Premium, 60 per cent zinc. ..$57.00@$58.00 
Prime Western, 60 per cent 


MU. uxvacnewakeane eaeeae $56.00 
Fines and slimes, 60 per cent 

DNS So iacsieatewncadewwexte $54.00 @ $51.00 
Average settling price, all... $56.81 

Galena 

Wa 26 ect daa weceneee Rees $124.20 
Basis 80 per cent lead....... $115.00 
Average settling price, all.. $122.67 


Shipments for the week: Blende, 16,- 
001; calamine, 1,026; lead, 2,731 tons. 
Value, all ores the week, $1,286,120. 


The highest production record of zinc 
concentrates was made this week, total- 
ing 17,900 tons. Shipments fell short 
of the output almost 1,000 tons. Buy- 
ers would offer no higher basis price 
for zinc this week, and sellers were 
more inclined to accept these, especially 
those having mines within the school 
districts, where the concentrates in the 
bins on Dec. 31 are taxable for school 
purposes. 


Lead-ore production continues close 
to 3,000 tons per week, but few sales 
having been made since the price was 
lowered to $115 per ton basis. Pro- 
ducers are thought to be holding for a 
higher price. 

It is reported that practically all 
mines will cease ore production next 
Thursday night, Dec. 24, and a number 
of them are expected to remain idle for 
two weeks. 


Platteville, Wis., Dec. 19, 1925 


Zine Blende Per Ton 
lende, basis 60 per cent zinc...... $58.50 
Lead Ore 
Lead, basis 80 per cent lead........ $118.00 


Shipments for the week: Blende, 
1,073 tons; lead, 120 tons. Shipments 
for the year: Blende, 47,575; lead 2,371 
tons. Shipments for the week to sepa- 
rating plants, 1,828 tons blende. 
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Non-Metallic Minerals 


Amblygonite, Andalusite, 
Barytes, Bauxite, Borax, Celestite, 
Chalk, China Clay, Diatomaceous 
Earth, Emery, Feldspar, Fluorspar. 
Fuller’s Earth, Garnet, Gilsonite, Graph- 
ite, Greensand, Gypsum, IImenite, 
Iron Oxide, Lepidolite, Limestone, Mag- 
nesite, Manjak, Mica, Monazite, Ocher, 
Phosphate, Potash, Pumice, Pyrites, 
Quartz Rock Crystals, Rutile, Silica, 
Spodumene, Sulphur, Tale, Tripoli, and 
Zircon are unchanged from prices in 
the Dec. 5 issue. 


Asbestos, 


Mineral Products 


Arsenious Oxide (White arsenic)— 
3@3ic. per lb. London, £143@£15 per 
long ton. 

Copper Sulphate, Sodium Nitrate. 
Sodium Sulphate, and Zine Oxide are 


unchanged from prices in the Dec. 5 
issue. 


Ferro-Alloys 
Ferrocerium, Ferrochrome, Ferro- 
manganese, Ferrophosphorus, Ferro- 
silicon, Ferrotitanium, Ferrotungsten, 


Ferro-uranium and Ferrovanadium are 
unchanged from the prices in the Dec. 5 
issue. 


Metal Products 


Rolled Copper—Sheets, 224c.; wire, 
base price, 16c. per Ib. 


Lead Sheets—Full, 134c. per lb.; cut, 
13%c.. 


Nickel Silver—294c. per lb. for 18 
per cent nickel Grade A sheets. 

Yellow (Muntz) Metal — Dimension 
sheets, 204c. per lb.; rods, 174c. 


Zinc Sheets—12c. per Ib., f.o.b. works. 


Refractories 


Chrome Brick, Firebrick, Magnesite 
Brick, Silica Brick, and Zirkite are un- 
changed from prices in the Dec. 5 issue. 


Steel Firm—Pig Iron Dull 
Pittsburgh, Dec. 22, 1925 

The turnover in the steel market has 
grown rather light, reflecting both the 
fact of there having been unusual activ- 
ity in November and the approach of 
the time of annual inventories and year- 
end adjustments. 

Fundamentally the steel market 
seems to be as strong as at any time. 
Prices are showing no definite advanc- 
ing tendency. This, mills ascribe to 
policy, it being recognized that some of 
the advances of a year ago did not have 
a favorable influence. 

About 22,000 freight cars have been 
bought since Nov. 1, against 16,000 in 
the preceding five months and 35,000 
in the first five months of the year. The 
year as a whole will run about one- 
fourth below the average of the past 
five years. 

Pig Iron.—The pig iron market con- 
tinues very dull, with prices fully main- 
tained: Bessemer, $21; basic, $20; 
foundry, $20.50, f.o.b. Valley furnaces. 

Connellsville Coke—When the spot 
market was at its weakest many fur- 
nace interests covered for first quarter, 
at $3.75 to $4. The spot market has 
turned sharply upward in the past 
week, advancing from $3.50 to about 
$5. _ 








| 





Mining Companies Liberal in December 
Dividends—Year’s Total Over $200,000,000 


The following dividends were paid by mining and metal- 
lurgical companies operating in the Americas, in December: 
Per Share Votal 


Companies in the United States Situation 


American Metal... U.S. and Mex. $1.00 Q $593,458 
American Metal pfd Gch eg prt U.S. and Mex. 1.75Q 87,500 
American Smelting & Refining pfd. U.S. and Mex. 1.754 875,000 
Bingham Mines, 8,]........... Utah 1.00 @ 65,000 
Butte Copper & Zinc, m,z,s,1. Mont. 0.50 A * 300,000 
Butte & Superior Mining, 2,8 .-. Mont. 0.50 Q 145,099 
California Rand Silver, s,g. . Calif 0.02 M 25,600 
Calumet & Arizona, ¢ ; . Ariz. 1.50 QW 964,135 
Calumet & Heela Consolidated, ¢ Mich. 0.50 Q 1,002,751 
Consolidated Lead & Zine Kans. | per cent M 

Kagle Picher Lead, z,| Okla.,Mo.,Kan. $0.40 Q 400,000 
Federal Mining & Smelting pfd.,s,l,2. Idaho and Okla. 1.75 Q 210,000 
Gladstone Mountain, | . Wash. 9.005 M 6,094 
Golden Cycle Mng. & Ked., Colo, 0.03 Q 45,000 
Great Northern Iron Ore Minn 0.75 K 1,125,000 
Hecla Mining, 1s : Idaho 0.50 Q 900,000 
Homestake Mining, £.. 8. 1. 0.50 M 125,580 
Inland Steel.......... Minn. 0.625Q 739,249 
Isle Royale Copper.... . . : Mich. 1.00 K 150,000 
International Nickel, n,c W. Va., Ont. 0.50 Q 836,692 
Mammoth Mining, 1,s,¢,4 ; Utah 0.10 K 39,531 
Mohawk Mining, c...... . Mich. 1.00 Q 115,000 
Mother Load Coalition, ¢,s Alaska 0.375 SA 937,500 
National Lead........ us. 2.00 Q 413,108 
National Lead pfd... U.S. 1.75Q 426,433 
Nevada Consolidated Copper Nev. 0.25Q 499,864 
New Jersey Zinc... . UG. 8, 2.00 X 981,632 
St. Joseph Lead ............. Mo. 1.50 QY 2,904,955 
Silver King Coalition, s,l..... Utah 0.10 X 121,610 
Sloss-Sheffield Steel & Iron... Ala. 1.50 Q 150,000 
Tennessee Copper & Chemical... . ‘Tenn. 0.25 Q 198,650 
Texas Gulf Sulphur.............. ‘Texas 2.75 Ql 1,746,250 
Tintie Standard, s,1,c. . ; Utah 0.50 QZ 576,457 
United States Steel dies Sec |e at =) See 1.75 QW 8,895,294 
ee . Utah 1.25Q 2,030,612 
Yellow Pine, z,l.s... ...... Nev. 004Q 40,009 

Companies in other countries: 

Cerro de Pasco, ¢,s...........- Peru 1.00 X 1,122,842 
Chile Copper......... pe. cons Chile 0.625 Q 2,744,527 
Hollinger Consolidated Gold..... . . Ont. 0.16 V 787,200 
USNR ME 55% cers a'sc.cs eles, MONE 0.10 QT 200,000 
Lucky Tiger-Combination, g,s...... Sonora 0.16 MS 114,454 
MeIntyre Porcupine, g............ Ont. 0.25Q 199,500 
Mexico Mines of El Oro, g,s........ Mex. 2s. 6d. £26,250 


MME SSS Mires Sor ot ioe eis $33,440,577 


s, Silver; 1, lead; m, manganese; z, zine; g, gold; ¢, copper; n, nickel; Q, quar- 
terly; A, annually; M, monthly; SA, semi-annually; W, includes 50c. extra; K, 
yaid irregularly; X, extra dividend; Y, includes $1 extra; U, includes $2 extra; 
Z, includes 30c. extra; V, two dividends of 8c. each, one paid Dee. 2 and the 
other Dee. 31; T, includes 5e. extra; S, includes 9c. extra. 


Increasing prosperity of the mining industries is reflected 
in the dividends paid in December, which not only set a 
new record for monthly payments in 1925 but are about 
$7,000,000, or 25 per cent, greater than was paid in Decem- 
ber a year ago. Among the companies that resumed pay- 
ments in December are Nevada Consolidated, which had 
paid nothing since Sept. 20, 1920. Most of the increase, 
however, was because of advances in the rates of those 
which had been paying dividends before, or because of extra 
dividends to help fill the Christmas stocking. Among the 
companies that raised their regular rate for present and 
future disbursements are: American Metal, $1 instead of 
75c.; Bingham Mines, $1 instead of 50c.; Utah Copper $1.25 
instead of $1; and St. Joseph Lead, which declared increased 
dividends of 75c. per share per quarter for the entire year 
1926, and may pay extras besides. The companies paying 
year-end extras are indicated by footnote references in the 
table given above. 

Great Northern Iron Ore Properties disappointed some 
by declaring only 75c. a share, compared with $2 a year 
ago, but it is well known that iron ore prices were not 
sufficiently high during the season just closed to make for 
any unusual prosperity on the iron ranges. United Verde 
Copper also omitted to pay any dividend this month. No 
regular dividend policy is maintained by this company, which 
only has twenty or so stockholders, but payments have 
usually been made quarterly and the last was on Sept. 20, 
of $2 per share. There is nothing to indicate that the com- 
pany is not making as much money as ever. 

Total dividends paid by mining companies, reported in 
these columns, amounted to $203,000,000 in 1925, compared 
with $177,000,000 in 1924. Additional amounts were paid 
by companies of which we have no record, and by private 
operators. Also many industrial companies operate mines, 
which are not included. However, the totals are compara- 
tive, and show an increase in dividend disbursements of 
about 15 per cent in 1925 compared with 1924. It is 
thought that conditions in the mining industries really have 
improved more than this indicates. 
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London Debates Alteration of Lead Contract 


Two opinions prevail in London as to whether the present 
contract of the London Metal Exchange, by which only lead 
arriving at the Port of London is good delivery, should be 
changed. The Ironmonger comments on the question as 
follows: 

“By far the greater proportion of lead imported into this 
country arrives in London from Australia, Burma, South 
Africa, and other British dominions, and from Spain. On 
the other hand, most of the lead coming from the United 
States is sent to Liverpool, and to be good delivery has to 
be brought to London. Nevertheless, the proportion of 
American lead coming to this country is not small, and in 
October amounted to about 4,500 tons, out of a total of 
just over 25,000 tons imported. 

“When the supplies of lead are normal the position on 
the London Metal Exchange is not greatly affected by the 
present contract. If, from any cause, consumption exceeds 
the demand, or any interruption takes place in the supplies 
of Australian lead, such as resulted from the recent ship- 
ping strike, the fact that London is the only port recognized 
by the Metal Exchange contract accentuates the shortage. 
“The control of the English lead market by foreign organ- 
izations is a thing of the past; yet it is argued that as the 
lead contract remains substantially the same as in those 
days, the market is more susceptible to artificial manipula- 
tion than that of any other metal dealt in on the London 
Metal Exchange. 

“Not unnaturally, one consequence of a constriction of 
supplies of lead entering London is to advance the price, and 
when prices are high, consumers naturally restrict their 
purchases and also limit their buying to their immediate re- 
quirements. The effect of this policy is largely to increase 
the demand for metal for near delivery. This causes the 
price of near metal to advance beyond that for forward, 
and establishes what is known as a backwardation in the 
market. In the lead market this condition has existed for 
so long that it is regarded almost as a normal state of 
affairs. At the same time, a section of the market is dis- 
satisfied with the situation, and the view is being expressed 
once again that the time is ripe for the alteration of the 
present contract. 

“The objection to a persistent backwardation is that it 
operates against the use of the market for hedging pur- 
poses. It used to be a practice of lead producers to sell in 
the market against their purchases of ores, and this was a 
sound operation so long as a contango usually existed— 
that is, while the forward price was higher than the cash. 
The producer generally found such a transaction to his ad- 
vantage, and even if he did not actually benefit, he usually 
regarded a comparatively small loss as insurance against 
a fall in price between the purchase of his ores and the 
sale of his refined metal. When a backwardation exists, 
the situation is exactly reversed, and for a long time past 
those unfortunate producers who have attempted to hedge 
have found, when their date for delivery matured, that they 
have had to buy-in at prices considerably above those at 
which they sold. It is claimed, therefore, that the market 
has ceased to perform one of its most important functions. 
Against this argument it is urged that the lead producers 
of the British Empire would be subjected to more direct 
——- than at present from American or Mexican 
ead. 

“At the moment, it seems that those who believe that 
the conditions of the market can be bettered by the altera- 
tion of the contract, and those who oppose a change, are 
likely to join issue in an interesting struggle. The easing 
of the situation by the conclusion of the Australian shipping 
strike coincided with a seasonal falling off in consumption. 
At the same time, large quantities of lead were attracted 
to this country by the high prices which ruled in the London 
market. Consequently, the near price fell more rapidly 
than the forward quotation, and the backwardation dropped 
to about 12s. 6d. One of the leading metal-trade interests 
promptly took up a considerable quantity of lead at this 
figure, and it is rumored, intends, if necessary, to place 
several thousand tons in stock in this country. If this plan 
is carried out, it may have the effect of bringing about con- 
ditions in which a contango will be more usual than a 
backwardation.” 
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Current Prices of Mine Materials and Supplies 


Rise and Fall of the Market 


Materials showing upward trend in prices are: steel 
sheets, track supplies, cast-iron pipe, hollow tile, pine and 
fir timbers. Declines occurred during the month in cut nails, 
white and red lead, litharge, and zinc dust. Steel pipe and 


standard rails have not changed in price since 1922. 


SHEETS— Quotations are per 100 lb. in various cities from warehouse also the 
base quotations from mill: 


Pittsburgh, San 
Large St. Fran- New 
Blue Annealed Mill Lots Louis Chicago cisco York 
No. 10. $2.50 $3.60 $3.50 $3.85 $3.89 
Black 
a See 3.35 4.60 4.10 4.80 4.35 
Galvanized 
i ere 4.60 5.70 ‘2B 6.00 5.35 





STEEL RAILS—The following quotations are per ton f.o.b. Pittsburgh and 
Chicago for carload or larger lots: 


—— Pittsburgh—— 
One 
Current Year Ago Birmingham Chicago 
Standard bessemer rails. ... $43.00 $43.00 $43.00 $43.00 
Standard openhearth rails......... 43.00 43.00 43.00 43.00 


TRACK SUPPLIES—The following prices are base per 100 Ib. i.o.b. Pittsburgh 
for carload lots, together with the warehouse prices at the places named: 








Pittsburgh San __siiBir- 
One Year St. Fran- ming- 
Current Ago Chicago Louis cisco ham 
Standard spikes, 3%-in 
and larger......... $2.90@ 3.00 $2.80 $3.55 $3.65@3.75 $4.35 $2.90 
"Ween POO. os. occas 3.90@4.15 3.75@4.00 4.55 4.25@4.35 5.85 3.90 
Standard section angle 
WE Sigh ns Fare 2.75 2:2 3.40 3.25@3.75 4.00 3.85 


STRUCTURAL MATERIAL—Following are base prices f.o.b. mill, Pittsburgh 
and Birmingham together with quotations per 100 lb. from warehouses at 
places named: 


Bir- 
Pitts- ming- San 
burgh, ham New St. Chi- Fran- 
Mill Mill York Dallas¥ Louis cago cisco 


Beams, 3 to 15in... 
Channel, 3 to I5in.. 


$1.90@2.00 $2.05 q.3 $4.15 $3.25 $3.10 “3 
Angles, 3 to 6in., 3 


1.90@2.00 2.10 3 4.15 3. 3:16 3.3 


Chek... ..... ; 1.90@2.00 2.10 3.34 4.15 3.25 3.10 3.30 
Tees, 3in.andlarger. 1.90@2.00 2.10 334 4.198 3.35 3.10 3.30 
Pe 5 dais tee cies 1.90 2.00 3.34 415 3.25 3.10 3.30 





WIRE ROPE—Discounts fromm list price, f.o.b. New York and east of Missouri 
River, on regular grades of bright and galvanized are as follows: 


Cai ie RI NE OS io acid ee kK ie ck mie dcinweweces ves 20% 
Galvanized steel rigging and guy rope...............0 ccc cece eee eens 73% 
Round steamd trots QU WON CHEE. oon cic ccc cece wc cccdccceecesces i% 
Pe ne HIE BO a 5 Shik sc Kendo cce do etenrecnswen eas 35% 
Ce OEE PMID IDEN PONIES ooo 6 osc so vc nn co ebas Kencdssinweseaee 30% 
Galvanized iron rigging and guy rope.............2-0 0.02000 05. +123% 





New York Cleveland Chicago 


Drill Rod (from list) 50@60% 55% 60% 





WROUGHT PIPE—The following discounts are to jobbers for carload lots at 
Pittsburgh mill: 


Steel Iron 
Inches Black Galv. Inches Black Gav. 
BUTT WELD— 1 to 3 62 50} Ito I} 30 13 
LAP WELD— 2} to 6 59 47) 3to6 28 13 





STEEL PIPE—Tlrom warehouses at the places named the following discounts 
hold for steel pipe: 





——— Black ——————___. 
New York Chicago St. Louis 
2} to 6in. lap welded 48% 51% 46% 





CAST-IRON PIPE—The following are prices per net ton for carload lots: 





——New York San 

One Birming- St. Fran- 

Current Year Ago ham Chieago Louis cisco 

6in.and over $51.60@ $55.60 $41.00 @ $50 20@ $48.00 $53.00 
52.60 56.60 42.00 base 51.20 





NUTS —Semi-finished, \x}-in., 2c. each. Discount 70° for 3%-in. and smaller; 
65% for *-in. and larger. Case hardened, 6c. each, less 506 





HOLLOW ‘TILE—Price per block in carload lots to contractor for hollow build 
ing tile. 


——New York— Perth 
Current One San Amboy 
on Year Chi- Phila- St. Fran- N.J., 
Trucks Ago eago  delphia Louis cisco Factory 
4x12x12.... $0.1112 $0.1162 $0.075 $0.12 $0.07 $0.108 . 
GStZSt2.... .1667.  .1743— .09€ .095 .156 $0.252* 
SrtZehz.... 208 2179 5 22 132 244 3124 


* (0x12x!2; 7 12x12x!2. 


MACHINE BOLTS-~— }x1}-in., per 100, $1.70. Discount at New York ware 

houses on all sizes up to 1x30-in., 40%. 

Sees 

LUMBER —Prices of rough Douglas Fir No. | common, in carlead lots to dealers 
at yardsin San Francisco. To contractors, $2 per M. ft. additional. 


6-8 and 10-16-18and 22 and 
12 Ft. 20k t. 24Ft. 25 to 32 Ft. 
3x3 and 4 $26. 00 $27.00 $28 00 $31.00 
TUNE Oo ge ree Ye. 26 00 27.00 28.00 31.00 
GEO GN Oi is oesds. ccenneon: 26.00 27.00 28.00 31.00 


Wholesale prices to dealers of long leaf yellow pine. To contractors in New York 
City, delivered from lighters or ears to job, $5 additional. 


—New York— ——Chicago— 


20 Ft 22-24 20 Ft. 22- 
and Under Ft. and Under 24 Ft. 
Pre iy ae et a $49. 00 $50.00 $42.00 $43.00 
WRIGEMMONIOL. oc wcedncwecaunes 53. 0c 54.00 47 50 48 50 
TRUE ATEN: Ss ccvccaecncsecci 57.00 58.00 57.00 58.00 
12 x 12-In. 


—8 x8-In. x 20 Ft. and Under——. 20 Ft. and Under 


Pine Fir* Hemlock Spruce Pine  Fir* 
i ueliad: $50.00 $48.00+ $51.00 $50.00 $60.00 $58. 00+ 
Cineingath <icccccccesci 37.00 73.00 73.00 8500 48.00 77.0u 
NON aos hc aueanudee uae 24:03 303 3:95 .... 32.75 
Minneapolis. _.......... 200 43% 35:0 .... 4450 36.75 
Kansas City. MOG bacaes 44.50 . > ere 59. 50 41 75 
Philadelphia. ..... a 56.00 34.00 37.00 40.00 67.00 34.00 
*Douglas fir. + Prime. 
NAILS—The following quotations are per keg from warehouse: 
Pittsburgh, San St. Mon- 
; Mill Chicago Francisco Wallas Louis treal 
Wee n.d idddearieass $2.65 $3.15 $3.50 $4.25 $2.93 $4.95 
CHIE 6 Se vecaecnkee. 2.80 5.00 5.00 > 5.00 





PORTLAND CEMENT—Prices to contractors per bbl. in carload lots wtthout 


bags. Cash discount not deducted. 

Current One Month Ago One Year Ago 
NewYork, del. by truck....... $2.50@2.70 $2.50@2.60 $2.50@2.60 
oN eS a 2.19 2. lu 2.20 
Cleveland, f.o.b......... 2 29 2.29 2.39 





LIME— Warehouse prices: 


Hydrated, per Ton Lump, per Barrel 280-lb.net 


Finishing Common Finishing Common 
New York $18.20 $12.@13.10 $3.50 $2.25@$2.75 
Chicago. 20. 00 18.00 _. ++ (180-Ib. net) 1.30 





LINSEED OIL—These prices are per gallon: 











——New York——. —Chicago—— 
One One 
Current Year Ago Current Year Ago 
Raw in barrel (5 bbl. lots)..... $0.99 $1.11 $1.02 $1.05 
WHITE AND RED LEAD—In 100-Ib. kegs, base price in cents per pound: 
— Dry————~ ——-In Oil 
Current 1 Yr. Ago Current lYr. Ago 
Eee Ee 15.25 15.25 16.25 16.75 
WOM kicittecesccace 15.25 15.25 15.25 15.25 
HOSE—Quotations at New York warehouses: 
Fire Protection 50-Ft. Lengths 
Underwriters’ 24-in. coupled, single jacket..................... 7\c per ft. 
Air— Best Grade 
RO 5 Tika cick cn 066 dak cme 3 ply SEFPe SM iacdccdacks $0. 46 
Steam—Discounts from List 
First grade. . 30-10% Second grade... 40% Third grade... 40-10% 


RUBBER BELTING—L ist price 6-in., 6 ply, $1.83 per lin.ft. for rubber trans- 
mission belting. 
50-10% 


Best grade........ 4 
LEATHER BELTING—List price, 24c. per lin.ft. per inch of width for single 
ply at New York warehouses: 


50% Second grade 





Grade Discount from list 
NN sss ede on es Roa ateuns ew aRes dese ae ee es 40% 
DG 5. ao x ok ee ee eae eee ee 30-10% 





{ For cut, best grade, 50%, 2nd grade, 60%. 
RAWHIDE LACING ° For laces in sides, best, 41c. per sq.ft.; 2nd, 37c. 
| Semi-tanned: cut, 50%; sides, 4lc. per sq.ft. 





PACKING—Prices per pound: 





Rubber and duck for low-pressure steam, } in... .........6... 0c e eee eee $0.90 
Rubber sheet Gil gh RGA eee oeat Se aeual hich RE Shracine eb obs mc alah meh aca at a aC .45 
See ee GOCE. WING TEINS 6 sakes oon sce acdsee os te cern nenaenaaeas .70 
MANILA ROPE —Per lb., }-in. and larger, 1,200-ft. coils. 

Atlanta. a ieenala  QeeaAe Mew CNAME icacigunduaus $0.24) 
> reer a4 . 26 NM es a inn cain .24 
Chicago ts jy. ee ne 24 





EXPLOSIVES —Prices per pound of dynamite in small lots: 





40% 60% 

MMMON MM. 5 -scadedadcadaduqdsncdacaattsaeaiaemeous $0.27 $0. 295 
MUNIN 2 cic a waneukanecidndmatwas acted ander eames .1917 . 2123 
SUN... bi a ic ce detnacceadcakbaeuaseesssonsteedess . 2025 . 2275 
SEMIN 2. 5 karurs hb a Wk hee See ence noeeewenaa 165 .19 
CEN ss sh ieee kc unseated cncaseeseedeud 22 . 245 
We CI os cc cancad oud harden keedxhaanusnenareks 233 . 26 
San Franciseo : 1625 1925 
FLOTATION OIL— 
Pine tar, 50 gal. bbl., gross weight 500 Ib., f.0.b. New York, carload 

eS. | eee ct ats ara rat oe ee Per baaaae $0.37 
a 
CHEMICALS— ' 
Zinc dust, 550 lb. casks, f.o.b. works, perlb.. ... enaie webaaed $0.09@ .10 
Litharge, f.o.b. New York, kegs, per 1l00Ib.............. a teaeea 15.25 
Sodium cyanide, 220 1b. single case lots. f.o.b. w orks, perlb....... 18.22 
Calcium carbide, in drums, f.o.b. works, per Ib... 2.0.0.0 0-0 ee ee ee 054@ .06 
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Stock Exch. High Low Last Last Div. 
COPPER 
Anaconda.... New York 51 49 49: Oc.17,No.23,Q 0.75 
Arcadian Consol.. 30ston *75 *50 *50 
Ariz. Com’|L. Boston 13 123 123 Jy.21,Jy. 31SA0.50 
= alaveras . N. Y. Curb 4 3} 33 : 
Calumet & Arizona.. New York 561 553 563 De.4, De.21 QX1.50 
Jalumet & Hecla.. Boston 14 133 132) Nov.30,De.15Q0. 50 
eee de Pasco...... New York 62} 60} 60: De.10, De.22,X 1.60 
Chile Copper....... New York 34% 334 34 = Dec.2, Dec.28,Q0. 623 
Chino. . New York 20 19 19 Sept., 1920 0.374 
Con. Coppe rmines.. N. Y. Curb Zz 17 2 
Copper Range...... Boston 20 18; 18; May, 1925 1.00 
Crystal Copper...... Boston Curb *49 #45 = *48 
Kast Butte......... Boston 4 3%6 is Dec., 1919 0.50 
First National...... Boston Curb... : *18 Feb., 1919 0.15 
F ranklin Boston Stk ; *70 a8 
Granby C ee New York 213 20} 20; May, 1919 1.25 
Greene-Cananez New York 133 12} 132 Nov., 1920 0.50 
Hancock Boston 5 *50 ; 
HoweSound.new,r.t.c. New York 28} 27% 27% Oc.5, Oc. 15Q 0.50 
Inspiration C ‘onsl. New York 26; 255 25 De.17, Ja.4, Q0.50 
Tron Cap...... Boston Curb 23 23 23 May, 1923 0.15 
Isle Royale Boston 12 113 113) No.30, De.5 1.00 
Jerome Verde Dev....N. Y. Curb *94 *80 *90 ; 
Kennecott.......... New York 55% 533 54 De.4,Jan.2 Q 1.00 
Lake Copper... . Boston 4 lds Ids — 1925 0.50 
Magma Copper New York 433 434 434 J e.31, Ja.15, 0.75 
Mason Valley... N. Y. Curb 2 4 1% ; 
Mass Consolidated. . Boston *55 *51 *55 Nov., 1917 1.00 
Miami Copper. . New York 53 14 12, No.2, No.16Q 0.25 
Mohawk........... Boston 334 2 324 Oc.31, De.2 1.00 
Mother Lode Coa.... New York 73 7 7i De. I, De. 31 0.373 
Nevada Consol.. . New York 133 133 13} De. 18, De.31Q0. 25 
New Cornelia....... Boston gs 18} 18; No.6, No.23 Q 0.25 
North Butte........ Boston 3 23 22 Oct., 1918 0.25 
Ohio Copper........ N. Y. Curb *78 = *75 *75 No. 14, De.2 0.05 
Old Dominion....... Boston 19 172 18 WDee., 1918 1.00 
Phelps Dodge.. . Open Mar. +126 +122 De.21, Ja.2Q 1.00 
Quincy... Boston zai 21 214 Mar., 1920 1.uv0 
Ray Consolidated. New York 123 124 12} Dec., 1920 0.25 
Ray Hercules. N. Y. Curb : 14 ee bs: lia 
St. Mary’s Min. Ld.. Boston 383 35 354 May, 1925 3.007 
Seneca Copper...... Boston 10} 103 he rea + 
Shannon. . Boston *65 *50 *50 # Nov., 1917 0.25 
Shattuck Arizona. New York 703 68} 694 Jan.,41920 0.25 
Superior & Boston. Z0ston | *80 = *80 ees Sor ts 
Tenn. C. .... New York 143 14 143 ge Ja.15,Q 0.25 
ag Ve at BS.... N. &.<oarD 274 26} 27.—- Oc. 6, Nov. 20 0.75 
Utah Copper........ New York 103 = 103 103. ‘De. 18, De.31, Q 1.25 
Utah Metal & T. Boston *70 *62 *62 = # WDec., 1917 0.30 
Cc eee Boston toe 2a0) Se 3 iswctusaewss 
Walker Mining.. . Salt Lake ioe See Oe cluencleaues.. woes 
NICKEL-COPPER 
Internat. Nickel. New York 46} 441 7 444 De.17,De.31,Q 0.50 
Internat. Nickel, pfd. New York 1014 1013) 1013 Oc.15, No.2,Q 1.50 
LEAD 
Gladstone M. M. Co. Spokane *34 *30 *30 No.1, No. 10M 0.0} 
National Lead .. New York 1683 162} 166 De.11, De.31Q 2.00 
National Lead pfd... New York 1164 116 116} Aug.21,Se.15 1.75 
St. Joseph Lead..... New York 442 43 43 De.10,De.20QX 1.50 
ZINC 
Am. Z. L. &S. . New York 10 9 9 May., 1920 1.00 
Am. Z. L. & S, pfd. . New York 43 38 38 Nov., 1920 1.50 
Butte C. & Z....... New York 6} 5§ 5§ De.10, De.24 0.50 
Butte & Superior.. New York 16) 14 144 De.15, De.31 QO.50 
Callahan Zn-Ld New York 13 Ii Dee., 1920 0.50 
Bagle Picher....... Cincinnati 344 333 334 De.l, De.31 0.40 
Eagle Picher, pfd... Cincinnatl i ree 110 ; a Cee 
New Jersey Zn. coe DY. brb 209 206 2074 No.20,Dec.10X 2.00 
United Zinc......... N. Y. Curb *55 *55 55 a 5 Aer 
Yellow Pine........ Los Angeles *414 *373 *40%4 Se.10Se.21Q 0.04 
GOLD 
Alaska Juneau...... New York VW 13 iD cawemageutme. (sikiler 
Argonaut... ..;...00s< ‘Toronto Ciet 21> SAME. <taccanccccs Seles 
Barry-Hollinger. . Toronto 2D S28 “WIWE.. cicssicdaicccawe leiaiee.< 
Carson Hill... .. Boston i eee EO. vsacschawsas) aaeek 
Consol. W. Dome L. Toronto * OSGi IGE no s0s-etasSem aes 
Cresson Consol. G... N. Y. Curb 23 2? Se.30, Oc.10 0.10 
Crown Reserve.. . Toronto #20! *19} *20 Jan., 1917 0.05 
Dome Mines........ New York 173 - 163 De.31,Ja.20,Q 0.50 
Golden Cyele...... Colo. Springs 41.60 T1.5 No. 30, Dec.10Q 0.03 
Hollinger Consol. ... Toronto 7.22 17. 3° 17.15 De.l4, De.31 0.08 
Homestake Mining.. New York 48 48 48 De.19, De.26M 0.50 
Kirkland Lake...... Toronto *76 *74 *74} : 
Lake Shore. . . Toronto 9.10 8.85 8.90 De.J,De.15 XQO.10 
MeIntyre-Poreupine. New York 21 «6213 213 No.2,De.1 Q 0.25 
Oe ere Toronto *38 #35 *37 i - cae 
Night Hawk Pen.. ee *7 *6 *6} tee 
Portland........... Colo. Springs ss 1*1 Oct., 1920 0.01 
Rand Mines........ New York ~~ ; 344 Au.I7, Au.25 1.52 
Teck-Hughes....... Toronto 2:38 2.15 2:20 Ja. 05, 3e: 1 0.05 
Tom Reed... scs000. Los Angeles *55 55 *55 Dec., 1919 0.02 
Tough-Oakes....... Toronto *49 #481 #483 es eee 
United Eastern...... N. Y. Curb eed J *45 July, 1924 0.05 
Vipond Cons........ Toronto S555 986 Fc ociescev cde Bae 
Wright-Hargreaves.. Toronto 7.35 7.00 7.20 De.15, Ja. 1QX0 10 
GOLD AND SILVER 
Black Oak.......:...« N. Y. Curb ‘ Ol) cshaaeeeeeee jexbSts 
Carnegie Metals.... Pittsburgh 183 18 e- en eer Sle. coheed’ 
Con. Cortes .........- N. Y. Curb *6 *6 DO. -iawsechhew - esi 
Con. Virginia....... San Franci woo: W954 F534 (HSE ck cck ces Pens 
Continental Mines... N. Y. Curb 770 MED BG oaks és gens ons was 3 
Dolores Esperanza... N. Y. Curb *68 *68 *68 July, 1923 0.05 
Premier Gold....... N. Y. Curb 23 24 2 De.18, Ja. 4 Q.08 
Tonopah Belmont... N. Y. Curb #2} ¥*1200 #25)“ Se.15, Oc. 1 0.05 
Tonopah Divide..... N.Y. Curb : #23 Oct., 1923 0.10 
Tonopah Extension.. N. Y. Curb “1s 14 13; Apr. 1925 0.05 
Tonopah Mining.... N. Y. Curb 5 4) 5 Se.30, Oc.21 0.07} 
nity Go,........ N. Y. Curb eis ... —50 5d 5 a ohoueanioael Boe haiti oes 
West End Consol.... N. Y. Curb *30 #30) *30—S Mar., 1923 0.05 
Yukon Gold N. ¥. Carb sie sib *50 June, 1918 0.02 


ENGINEERING AND 
MINING JOURNAL-PRESS 


Mining Stocks—Week Ended December 19, 1925 


Stock 


Alvarado. 
eaver Consol. ..... 
Castle-Trethewey.. 
Coniagas 
Keeley. yore 
Kerr Lake.....s 0. «% 
La Rose. ... 

Lorrain Trout Lake. 
MeKinley-Dar.-Sav 
Mining Corp. Can 
Nipissing... 

Park Utah Cons. 
Temiskaming 


Ahumada.. 

Alta Merger. 
Bingham Mines... 
Cardiff M. & M.... 
Chief Consol... . 
Iemma Silver. . 
Krupcion. 
Federal M. & S. 
Federal M. & S. 
Hecla Mining. ; 
Iron King Mining 
Keystone Mining. 
Lucky Jim.. 
Mammoth Mining. 
Marsh Mines 

Park Utah. 

Silver King C oal. . 
Silversmith 
eee 4 
Tintie Standard.. 
Utah-Apex. 

Western Utah Copper 


» pfd. 


3ethlehem Steel... .. 
Colorado Fuel & Iron 
Gt. North'n Iron Ore 
Inland Steel. .. 
Mesabi Iron ; 
Replogle Steel....... 
Republic I. &S... 

Republic I. & S. pfd. 
Sloss-Sheffield S. & I. 
Sloss-Shef. S.&1. pfd. 
U.S. Steel... 

U.S. Steel pfd.. 
Virgini: 1r.C.&C. 

Virginia I.C, &C. pfd- 


Vanadium Corp..... 


Asbestos Corp...... 
Asbestos Corp., pfd.. 


Freeport Texas...... 
Texas Gulf, . 


De Beers Consol. ... 


So. Am. Gold & P.. 


MINING, 
Amer. Metal... . 
Amer. Metal pfd.. 
Amer. Sm. & Ref. 
Amer. Sm.&Ref.pfd.. 
Consol. M. & 8 
Iederated Metals. . . 
Newmont Mining... 
Southwest Metals 
U.S. Sm. R. & M... 
U.S. Sm. R.&M.pfd.. 


* Cents per share. 
Monthly. K, 


Irregul: 


Exch. High Low 
SILVER 
. N. Y. Curb *76 *76 
Toronto *50 *48 
Toronto 1.44 1.43 
Toronto 4.35 3.99 
Toronto 1.64 1.57 
N. Y. Curb lj 14 
Toronto *39 *35 
Toronto *97 = *80 
Toronto *2) *20 
‘Toronto 3.20 3.07 
N. Y. Curb 63 6 
New York 8 8 
Toronto *12 *12 
SILVER -LEAD 
New York 9% 8: 
Salt Lake 19 {2 
Boston 56 93 
Salt Lake *57 *57 
.. Salt Lake 3.823 3.80 
. Salt Lake Ti 7l 
Boston Curb iE 1% 
New York 77: 74 
New York 96; 94 
N. Y. Curb 18 173 
Salt Lake *45 *39 
Salt Lake *63  89=—*59 
. Spokane *122 &)23 
Salt Lake 2.85 2.574 
Spokane *75 *7} 
Salt Lake 7.10 7.00 
Salt Lake 10.124 9.55 
Spokane *37 0 *333 
Spokane #35 4 46%33 
Salt Lake 14.25 13.75 
Boston 63 6} 
N. Y. Curb ies ue 
IRON 
New York 493 473 
New York 38% | 373 
New York 263 25% 
. New York 433 43 
. N.Y. Curb 13 13 
New York 15h 144 
New York 61 58 
New York 943 92 
New York 136 133 
New York ‘ ae 
New York 136 1322 
New York 1264 1253 
New York 43 421 
New York a: ‘i 
VANADIUM 
New York 33: 315 
ASBESTOS 
Montreal 96 94} 
Montreal 116) «114 
SULPHUR 
New York 21% 19§ 
New York 1193 116 
DIAMONDS 


New York 


PLATINUM | 
N. Y. Curb 6 52 


SMELTING, REFINING 
New York 55 523 
New York Liz 117 
New York 1347 «131 
New York 114 113 
N. Y. Curb 1543 149 
N. Y. Curb 24 24 
N. Y. Curb 46; 453 
. N.Y. Carb oe pats 
New York 485 465 
New York 136 =: 1322 


+ Bid or asked. 
ur. J, Initial. 


Q, Quarte 
X, Includes extra. 
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Last Last Div. 
*76 Oct., 1920 0.50 
#492 May. 1920 0.03 
1. 43 ae ee 
4.30 May, 1924 0.124 
1.60 Au.31,8e.15 X 0.12 
18 Oc. 1, Oc.15Q 0.123 
*38 Apr., 1922 0.103 
*90 Jy. 2, dy. 15 0.05 
#203 Oct., 1920 0.03 
$3.10 Ja. 16, Ja.30 0.123 
64 De.31, Ja.2, QO0.15 
De: 15, da.2 ©.45 
*12 = Jan., 1920 0.40 
83 De.15,Ja.2, X 0.25 
544 De.19, De.20Q 1.00 
*57 =‘ De.16, No.18 0.10 
3.80 Oc. 10,No.1 0.10 
1% De.15, Ja.2, X 0.10 
74 = No.25, De. 15Q 1.75 
95 Au.25, Se. 15 tu2o 
18 No.15, De.15Q 0.50 
oe kas cites tne 
*63 <Au.12, Au.26 0.07} 
Re oe eee oan 
265 De. 16, De. 23 0.10 
¥73 Se.15, Oc. 0.1> 
7.10 Se.15, Oc.1 0.15 
> 55 De.15, Ja.2, QX 0.35 
*37 = Oc.1, Oc. 10 0.01 
*34 Sept., 1924 0.25 
13.75 De.16,De.23,QX0.50 
6§ Oc.3, Oc.15, Q - 35 
WEE. ctuncacetesst ; 
473 July, 1924 1.2 
363 May, 1921 0.75 
264 De. 4, De. 28. 0.75 
= No.13, De. 1 Q 0.623 
D. Sek Wostmestne careieo\s 
Mee Seca aaten scars 
593 May, 1921 1.50 
9 Pets, Ja2,; @ 1.35 
1344 De.10, De.21.Q 1.50 
104 De.21, Ja.2,Q 1.75 
1333, No.28,De.30 XQU.75 
1254 No.3, No. 28, Q 1.75 
43 Jan., 1924 1.50 
77 De.15, Ja.2, 2.50 
31; No.2, No.16Q 0.50 
95 Se.30,O0c.15Q 1.50 
114 Se.30, Oc.15, Q 1.50 
20 3=Nov., 1919 t.00 
117) De.1, De.15,QX2.75 
274 ~Jy.27, Au.30 = =0.97 
é 
AND GENERAL 
53% No. 20, De. 1,Q 1.0 
117. No. 21, De. 1.9 1.75 
1323 Oc.16, No.2,Q 1.75 
114 No.6, De.l,Q 1.75 
53s De.5t,.Ja.05 0:75 
24 ‘eas ihe 
.. De.31, Ja.15, 0.60 
47% Oc.7, Oc.15, Q 0.75 
_ Oc.7, Oc.15, Q 0.87} 
rly. SA, Semi-¢ unnually. M, 


The first date given is 


that of the closing of the books; the second that of the payment of the dividend. 


Boston quotations courtesy Boston Stock IExchange; 


those of the 
Moysey & Co.; 


Pohlman Investment C 


O.; F 


Toronto quotations 


Standard Stock Exchange of Toronto, Py courtesy of Arthur E. 
Spokane, 


Salt Lake, Stock and Min- 


ing Exchange and George H. Watson & Co.; Colorado $ prings, Colorado Springs 


Stock Exchange. 


LONDGN QUOTATIONS, WEEK ENDED DEC. 12, 1925 


Aramayo Mines (25 frs.). 


British Platinum 


Burma C orpn. (10 rupees).. 
Bwana M’Kubwa......... 


Camp Bird... 
I] Oro... 
Isperanza. . 


Nechi (pref. 10s.).. 
Oroville Dredging 
Ouro Preto... 
St. John del Rey 


San Francisco Mines...... . 
Santa Gertrudis...... 
Selukwe (2s. 6d.)..... 
S. American Copper. . 
Tanganyika.......... 


Tomboy. 
Union Miniére du 
Katanga (Brussels) 


# Free of British income tax. 


Frontino & Bolivia. . . 
Mexican Corporation. . 
Mexican Mines of El Oro... 


(b) Belgian franes. 


High Low Last Date Per Cent 
83/9 77,6 77/6 Nov. 1925 5(c) 
7/6 5/9 7/6 Feb. 1925 23 
18/103 18/— 18/3 Aug. 1925  6annas. 
7/\3 6/9 /— 
sae 6/— Sis 5/6 
Sraeeee 5/9 5/43 5/9 Nov. 1924 23* 
Sites i/— —/9 1/— 
Rierals 7/6 7/3 7/6 Jan. 1926 ii 
21/7} 19/9 21/3 Dec. 17 2/6 
37/6 35/— + 36/3 Dec. 1925 123 
2/6 2/— 2/— 19Z1-22 25 
hones 3/9 3/6 3/9 Dee. 1923 33 
mee 2/9 1/3 2/6 May 1925 2} 
eee 10/10; 10/— 10/— June 1925 634 
29/— 28/3 28/6 June 1925 15 
ee 21/4} 20/— + 20/6 July 1920 5 
Satis 13/6 11/3 12/3 April 1917 63 
Soma 5/103 5/53 5/6 Nov. 1917 75 
ea os 48/6 44/4} 45/71 Sept. 1925 5 
mea 4/3 4/— 4/3 Sept. 1925 5 
aut- 
100 Fr. 7.000 6.750 6.9909 July 1925 150(b) 


(c) Swiss frances. 
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Yust, Pull the Lever 


The President of The Basalt Rock Company, Napa, 
California, says —“Our Model 32 is always ready 
to go—just turn on the electricity. We have never 
lost a minute through trouble. In other words, 
the shovel is what we thought it was when we 
purchased it; the best there is on the market —as 
near perfect and trouble-proof as can be made.” 


There is No coal to handle; no water lines to lay 
or freeze; the working crew is reduced; and the 
operating time per shift is greatly increased. 





What a relief it would be to have a shovel 
like this at your plant. 


Bulletin No. 310 will tell you more 





THE MARION STEAM SHOVEL CO. MARION OHIO U.S.A. 
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toppel ectrial Cake ye a i Erne io: 
Koppel, Penna 
NEW YORK CHICAGO PITTSBURGE Sm, SAN FRANCISCO 


& More than Thirty Operations 


and Inspections 


We are not satisfied to ship you a gear until it has 

























passed every test and inspection known to the trade, 
so you can feel complete confidence in every Nuttall 
Gear you receive. 

Nuttall Gears are especially adapted to the toughest 
service—service where ordinary gears break fre- 
quently or wear rapidly. 


We guarantee our BP gears to last four times as long 


as ordinary gears in the same service, and that means 
a saving of 70% in gear cost. 


paises yeumnetnines RDNUTTALL COMPANY 
is right before it leaves the PITTSBURGH We PENNSYLVANIA 


plant. 


All Westinghouse Electric & Mfg. Co., District Offices are Sales Representatives in the United States 
for Nuttall Electric Railway and Mine Haulage Products. 


In Canada: Lyman Tube & Supply Co., Toronto, Montreal 
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“Know your work as experts know it and get an experts pay” 


What will 1926 


mean to you? 


Next year you'll be a year older. Will you be a year advanced? Will your job be a 
year better? Will your pay be a year bigger ? 

Now is the time to start making 1926 your big money year. 
making each month pay you in additional dollars and cents. 
No matter what field you are interested in, there is a practical McGraw-Hill Home 


Study Course to prepare you for the bigger and better-paying jobs. Thousands of 
men are using these courses in getting ahead. ‘They can help you, too. 


A few spare hours a week with any of these fact-packed libraries will repay you a 
hundred times over. 













Now is the time to begin 


You will do something like this for yourself sometime—every man must. Do it now! 


Don’t wait! You'll never miss the 7c. a day investment and—take it from those who 
know—you'll never regret it. 


Choose the course you want to see—check and mail the coupon. 


























Croft's 
LIBRARY OF PRACTICAL 
ELECTRICITY 


8 vols.—3000 pages— 
2100 illustrations 


The books cover the entire field of 
electricity, from fundamental prin- 
ciples to central station work— 
from the operation of electrical 
machinery to outdoor and indoor 
electrical illumination, 

$19.50, payable $1.50 in 10 days 

and $2.00 a month. 


MACHINE SHOP 
LIBRARY 


9 vols.—3978 pages— 
3608 illustrations 


Machine shop practice completely 
explained by men who have made 
their success in the field and know 
how everything should be done. 
Packed to the covers with the 
kind of information that every 
machinist, every apprentice, every 
toolmaker and shop foreman wants. 
$19.50, payable $1.50 in 10 days 
and $2.00 a month, 


AMERICAN 
ELECTRICIANS’ 
LIBRARY 


6 vols.—over 2000 pages— 

fully illustrated 

This set describes practical procedures 

in handling all types of electrical wiring. 

It gives definite step-by-step directions, 

shows how to locate troubles, how to 

remedy them, how to test connections 

for all wiring work from theater lighting 

to conduit wiring. Over 1000 practical 

wiring diagrams are included. 

$16.00, payable $2.00 in 10 days 

and $2.00 a month. 


Mitchell’s 
PRINCIPLES AND 
PRACTICE OF TELEPHONY 
5 vols.—1436 pages— 
fully illustrated 
A complete course in modern telephone 
practice covering everything from the 
basic principles to the most complicated 
apparatus in use today. Clearly writt n 
easily understood—practical from cover 
to cover. 
$12.00, payable $2.00 in 10 days 
and $2.00 a month. 


PRACTICAL AUTOMOBILE 
LIBRARY 
4 vols.—1664 pages— 
1555 illustrations 


Covers the whole subject of automobile 
construction, maintenance and_ repair. 
Gives definite, how-to-do-it information 
on every angle of automobile practice. 
Written by five well-known teachers who 
have prepared thousands of men for big- 
pay automobile jobs If you want to 
make your way in the automobile fleld, 
this is the st for you 

$13.50, payable $1.50 in 10 days 

and $2.00 a month, 


Hall’s 
LIRRARY OF ADVERTISING 
AND SELLING 


4 vols.—3323 pages— 
1090 illustrations 


Complete and practical information on 
every phase of advertising and selling. 
Tells you how to plan and prepare suc- 
cessful advertising material. Shows you 
how to handle big and little selling 
problems. Covers as much ground as 
courses costing five and ten times as 
much. 

$17.50, payable $1.50 in 10 days 

and $2.00 a month. 



























LIBRARY OF ELECTRICAL 
MAINTENANCE AND REPAIR 


5 vols.—1736 pages—1818 illustrations 
The only library of its kind. Contains the 
lacgest collection of practical methods for 
electrical maintenance and repair men ever 
put together. Covers wiring diagrams, 
armature winding, motor repair, connect- 
ing induction motors, electrical machinery 
and electrical methods of all kinds. 

$14.00, payable $2.00 in 10 days and 

$2.00 a month, 


LIBRARY OF POWER 

PLANT PRACTICE 
9 vols.—3978 pages—3778 illustrations 
These books cover everything that the 
power plant man must know to fill a big- 
pay position. Thousands of first-hand facts 
—thousands of specially drawn _ illustra- 
tions. Practical from beginning to end. 


$19.50, payable $1.50 in 10 days and 
$2.00 a month, 
Only 7c. a day for the course 
you want—Examine’_ your 


set for 10 days FREE 


Mail this Free Examination Coupon 


Choose your course—Mail the coupon 





McGraw-Hill 


Free Examination Coupon 





McGraw-Hill Book Co., Inc., 

370 Seventh Avenue, New York. 
Send me for 10 days’ free examination the library I have check d 
below If satisfactory, I will send first payment (either $1.50 or 
$2.00) in 10 days and pay the balance at the rate of $2.00 a 
month until the full price has heen paid If I do not wish to 
keep the books, I will return them at your expense on your ship 
ping instructions 


( Practical Electricity, ( ) Amer. Elect. Libry, 
$19.50 $16.00. 

( ) Machine Shop Practice, ( ) Telephony, $12.00. 
$19.50. ( ) Auto Library, $13.50 

( ) Electrical Maintenance and ( ) Advertising and Selling, 
Repair, $14.00 $17.50. 

( ) Power Plant Practice, 
$19.50 
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Mr. Mine Manager 


The efficiency of your rock drill, is of equal importance 
with your motor, compressor, belt, pipe line, or any 
other part of the drilling plant. Increase the efficiency 
of your drill and your whole drilling plant becomes 
more efficient. 


Cochise drills have the highest drilling speed and 
lowest air consumption with a minimum upkeep cost. 


They will increase the efficiency of your plant from 
20 to 40%. 


Sold by 


Cochise Rock Drill Mfg. Co., Jack Aylward, Goldfield, Nev. 


Los Angeles, Calif. 7 
The Mice G Sutiter Sussle Co. S. P. Wright & Co., Butte, Mont. 


Salt Lake City, Utah Robertson & Moss, 





The Arizona Mine Supply Co., Johannesburg, South Africa 
Prescott, Ariz. International Steel Co., Portland, Ore. 
a " 7 A. H. Cox & Co., Inc., Seattle, Wash. Rix Compressed Air & Drill Co. 
The Sone tions, yoy gg General Machinery Co., Spokane, Wash. San Francisco and Los Angeles, Calif. 





uy 
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“Built to Carry On” 


we 


HCE 


KRAUT 
FLOTATION MACHINE 


| 


Tee 








Capacity: 17 to 

30 tons per cell, 

Power: % hp. 

Built in any capacity 4 a . 
»0r Space: 

sq. ft. per cell. 


Mining industry 
sees new era in flotation 
by this new development 


With a cell capacity of 17 to 30 tons, occupying only 
9 sq. ft. per cell and requiring but 34 h.p. per cell, the 
Kraut Flotation Machine has attracted the attention of 
the entire industry. It has enormous aeration capacity, 
always uniform in all cells and perfect circulation of pulp. 
It is economical to install, operate and maintain. 





Belt Conveyors, Belt and Bucket Elevators, Rotary 
Grizzlies and Shaking Screens. 


Write for Handbook of 
Material Handling Equipment. 


ROBINS CONVEYING BELT CO. 
21 Park Row, New York 
Old Colony Bldg., Chicago 
H. W. Hellman Bldg., Los Angeles 


PM 


3 


A test on your ore may give surprising results. 
Write for further details. 


BUNTING IRON WORKS 


Manufacturers of Mining Equipment 


First National Bank Bldg., SAN FRANCISCO, CAL. 


TUT OTe ee 
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AMERICAN 


SWEETLAND ) 





Filter Facts— 


Any Other: Filter of Equal Capacity 
Requires Double the Floor Space 


The American Continuous Filter of the size 
shown below will go into a room only 16 ft. x 
14 ft., yet it has 600 square feet of filter area. 
So successfully does the American Continuous 
Filter give large capacity in little floor space 
that 














45 Companies in the Mining and 
Metallurgical Field Adopted Them 
So Far This Year 


In a number of cases old equipment was re- 
placed because they could cut their operating 
costs with American Filters. Each installation 
has so greatly increased filter efficiency that we 
ask you to 


Let Them Tell You the Results Direct 


This is our best way to prove to you that every 
claim we make grows out of the experience 
proven by users. Write any one of our offices 
for that list of names. 


anf Y) 
A) Aw 
i ’ x e/ 


i) 


No surface conditions can block or 
hamper haulage where a B. & B. 
Aerial Tramway is installed. And 
there’s nothing about the tramway 
itself to get out of gear. Structural 
and other material is of the tough- 
est. Operation is simple as A. B.C. 


Write us for names of mines, pit and quarry 
operators who are saving money with B. & B. 
aerial haulajye. Ask also for Catalog 8. 


BRODERICK & BASCOM ROPE CoO. 
$t. Louis, Mo. 









Eastern Office and Warehouse: 


76 Warren St., New York City 
Western Office: Seattle, Wash 
Factories: St. Liuis and Seattle 





Manufacturers of tie famous and 
powerjul Yellow S:cand and other 


UNITED FILTERS 


er standard grades of wire rove 
\ J501 
Main Office and Laboratory: Hazleton, Pa. 
New York Chicago Los Angeles Salt Lake City 
Export Office—25 Broadway, New York. 
Code Address—Unifilter, New York. 
American Continuous Filters United Filter Presses 


* T 
Aerial ramways Kelly Pressure Filters Sweetland Pressure Filters 
LL. 
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An Interesting Case— 


This Electric Motor Driven VANO Blower with 
a capacity of 50,000 c.f.m. against 3 in. was taken 
intact through an opening only 48 in. x 51 in. Such 
an installation required that any other blower be 
assembled in the mine. 


For a given capacity and static pressure, the smallest 
blower on the market, rugged, reliable and ‘fool- 
proof.’ Write for Bulletin. 
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A Combination 
Air Compressor and Hoist 


can handle from 3000 to 4000 Ibs. at a speed from 130 to 250 
ft. per minute. Four different combinations to meet all ordinary 
requirements. Other combinations for special needs. 


Portable Air Compressors; Hoists—Gasoline, Steam, Electric; 
Gasoline Engines, Pumps, Concrete Mixers, Gasoline Shovels, 
Cranes and Draglines 







Self-contained, single unit— 
air turbine or electric motor 
on same _ shaft as_ fan. 
Priced lower than other 
blowers of same capacity. 
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Ransome & McClelland 
874 Monadnock Bldg. 
San Francisco, Cal. 


aa 
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‘Hercules ’’ (Red Strand) Wire Rope 


is backed by a long service record. It has 
actually proven that it is an economical 
rope for heavy work of all kinds. 


PROCESS and APPARATUS 


SIMPLEST and MOST ECONOMICAL for AGGLOMERATING 
Fine Materials for the Blast Furnace 
Made Only By 


OPERATING PLANTS—10 TONS to 2500 TONS PER DAY 
A. Leschen & Sons Rope Company 
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BTU CUC CCC CCU CCC bb 
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CUTUEEED GLEUUAEUECEUUECUUELEUEEDAUOEEUUSCLULEEROOPOPPPPRPYORPROPRR RORY EE TU TUETENCDUCEOELOOUCCONEDOROEN OEE 


San Francisco, Cal, 


St. Louis John E. Greenawalt W. E. Greenawalt = 

New York Chicago Denver San Francisco . rg &s iat = 
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SSUVUUOUULOGEOUEGAUUELUGAOUENLOCAAUEONOEOUUENUGEOLUCOUEGNOUOOOUEOUCGNOOGOUOGOUEGOOUGOONOOUCAOOOOUCNAOUEOOEOOEOUEEOUEGOOEOAU HOO CCOOEEAOEOUUEUUEEOOEUOUO HEA nE EN SSUUUOUEAAAUEGTAEOEANOEODEODEOEEOUUHAAATUOAEAOOHOU GOED UGA EOE AEA EAHA EA OMOEA UAHA NAAN eN NENA NN EHO Ne N N= 
PACIFIC TANKS N@BA 
a — : ‘Yaba Ball Tread Tractors, Yuba Centrifugal Pumps. 3 

ian a cy ‘ 5 rbrre Be PTT ete : YUBA MANUFACTURING COMPANY : 

ae ie tl Ll Ede ad z (Works: Marysville, Cal. Sales Offlees: 423 California Street) 
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HOAR SHOVELS 


have proved their superiority as muckers of drifts and 
tunnels the world over. 












Represent 35 years’ experi- 
ence in wood tank co-struc- 
tion. Made of clear California 
Redwood or Douglas Fir, in 



















capacities up to 650,000 gal- ES - a 

lons. Not affected by acids, : wy g ° . ° ° 
salts or alkali, Catalog and PACIFIC TANK & PIPE CO. The principle is right! 
prices on request, THE STANDARD SINCE 68 






304 Market St., SAN FRANCISCO. 
417 Kearns Bldg., SALT LAKE CITY. 
3 103 Park Ave., NEW YORK. 
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HOAR SHOVEL CO., Duluth, Minn. 
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The Ore 
Magmas Magmas 





Spurr SSelttee 


Builders of 


ONE er 







GOOD CARS 


Since 1863 
— Catalogs — 


The Watt Mining Car Wheel Co. 


Barnesville, Ohio 


| ps y 
Yolume One Ott 


Thirty years’ 
personal study of 
ore depositions and 
the startling conclusions 
they have taught. 


Examine this great work free. 
Selling “Watt Quality Products” 
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3 
Pittsburgh, Pa., Huntington, W. Va. Spurr s 
W. C. Wilson, J. E. Graham, 
1135 Greenfield Ave. 341 Sixth Ave. 
New York, N. Y., Chicago, IIl., i 
C. BR. Gier Co., W. W. Baker, he Ore Magmas 
66 Beaver St. 140 So. Dearborn St. 
San Franeisco, Cal. Denver, Colo. e 
N. D. Phelps, Lindroth, Shubart Co. By Josiah Edward Spurr 
Sheldon Bldg. Boston Bldg. 


Birmingham, Ala., Industrial Supply Co. Editor, Engineering and Mining Journal-Press 


Two Volumes, 915 pages, 6x9, 175 illustrations, 
$8.00 net, postpaid. 


PMT LLL 
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Krogh 


Sand Pumps 


The two volumes offer a treatise on ore deposition 

which is essentially a record of the author’s personal 

studies and opinions as to the origin of ore deposits. 
i 





This material represents the gist of the author’s 
thirty years’ study of ore deposits, mainly in the field. 


Among the new theories discussed in this book are :-— 


1. The conclusion of the injection of many mineral veins as a 
dense solution or gelatinous mass, very much as igneous dikes 
are injected, 

2. The conclusion that these ore fluids, or ore magmas, as the 


author calls them, belong to the class of true magmas, and 
not magmatic water, as has been universally conceived. 


That ores may be in great, definite, straight, persistent belts 
which have no relation to folding and faulting, and other 
phenomena of the earth’s crust, being of deeper origin. 


Examine this great work for 10 days FREE 


Designed to handle water 
Partial List of Users 


; eihea containing tailings, sand 
Anaconda Copper Mining Co. ‘ . 
Alaska Treadwell Gold Mining Co. etc.; but not large solids. 





FREE EXAMINATION COUPON 





Alaska Juneau Gold Mining Co. i i 
Alaska Gastineau Mining Co. Made in five standard seses, fe 
Arizona Copper Co. and all for low speed oper- : 5 
fstee sg aoe P na ation : McGraw-Hill Book Co., Inc., 370 Seventh Avenue, New York. : 
Butte & Superior Mining Co. : ; } You may send me on 10 days’ approval Spurr’s The Ore Magmas, 3 
aan ites Gece ade ae The liners and impellers are s $8.00 net, postpaid. I agree to remit for the books or return them s 
Merlean, Corporation fe of special chilled car-wheel : postpaid within 10 days of receipt. : 
Salem Comer Whine Oc iron, of such hardness that Berere I am a member of the A. I. M. M. E ; 
- + 
no too] steel will work them. ; Ss iratad I am a subseriber to E. & M. J.-P. 5 
a + 
. . . +: s 
Quick delivery and low prices on replacement parts. BS BINED oes sce cece cece ese esecenreedegeedeceesenereeemaes : 
. . s 8 
New Catalog just issued S AAMCNS 2... cece cece eee eee eect eeeeeerececesenenacsneees : 
. = 
5 Ciinial Pasitle occ icc bso bikiacd es See hehe Mew tesasivawasian Cacame : 
a” s 
The Krogh Pump & Mach. Co. Oi ala oo vsnatsioen dadoonceaae : 
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147 Beale St., San Francisco 
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(Books sent on approval to retail purchasers in U. S. and Canada : 
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American Zinc & Chemical 


Works: Office: 
Langeloth, Pa. Com pany = —_ 
ittsburg 


Producers of 


Zinc 





Prime Western and Brass 


SUC EEE 


Zinc Sulphate 
Nitre Cake 


Zinc Dust Salt Cake 
Sulphuric Acid 
Coal 


Buyers of Zinc Ores 


on UUEATERTEUUEECERUEATEADEU TEA TOU EE ETEE EET es, 


SOLE AGENTS 


The American Metal Co., Ltd. 


61 Broadway, New York 
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TAYLORS SPIRAL RIVETED PIPE 





oon Riveted Pipe. Large Diameter. Forge Welded Pipe. Forged 

Steel Pipe Flanges. Flexible Ball Joints. Send for Catalog. 
AMERICAN SPIRAL PIPE WORKS 

Church St., New York Main Office and Works: Box 485, Chicago 


UUOUEGNOUEEEDUUNGEUNUREDD OEEEUENESEOOaNOEoNAEY & 


=t 
PA 


ARUUCUANUNSUUOUECAUSOUECOANOECONOOEGONOOEEUALONGOUSOOEOOEOOSUOEOOEOONCOSOOEGOOOOOEOOOONEGOSOEOOOLONEOEOOOEOOEOUEUOEOUNOUEELOEOUEOOEOOCOUCEUEOOUCNONOOOOOENOELOO’ 

One-Fifth One-Third 
The The 

Weight of Weight of 


Cast Iron Wrought 
Pipe Pipe 





An Absolutely Tight Durable Pipe 
Fully 50% stronger than Straight Riveted Pipe of equal thickness, Light 
weight and simplicity of bolted connections results in low handling and installation 
expense. Suitable for Conveying Water, Air, Gas, Exhaust Steam and Wood Pulp. 


Abendroth & Root Mfg. Co. Sale Office: Woolworth Bldg., N. Y. 
Pipe Specialists Continuously Since 1867 
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PUCUUOAUAUDTEASEC TEEPE 
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AINSWORTH 


PRECISION BALANCES AND 
SURVEYING INSTRUMENTS 


em aG bt ee Git ba Cee: GOle 
Send for Descriptive Literature 


Bulletin a-8 of Balances and Weights 
Catalog B-8 of Surveying Instruments 
Bulletin C-8 of Improved Brunton Transit 
PT 
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McGraw-Hill Book Co., Inc., 
370 Seventh jAves. New aan. 
-/ may send me on 10 da ays’ appro 
- STANSFIELD’S ELECTING FURNACE. $5.00, postpai 
e a — to pay for the book or return it postpaid within i. ‘days 
recei 
-Subscriber to Eng. & Mining J.-P.?. 
Signed inte 
DTN. ic boS see one whe hse eb ea end a eaeh basse eas anaes aeeae® 
Official Position ... 
ae MNS (65 55 n0s cd's tora eeenaeasenaceuetouansaae 
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10 days 
Just send the 
coupon. 
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ASSAYERS & REFINERS 
Specialists in 
in arene 
Ruthenium 


Gold and Silver 


Palladium 
Rhodium 


Iridium 
Osmium 


PLATINUM SCRAP PURCHASED 


BAKER & CO., INC. 


Refiners and Workers of Platinum, Gold and Silver 
54 Austin St., Newark, N. J. 
30 Church St., New York 5 S. Wabash Ave., Chicago 
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CARBIDE 38” LAMPS 
"ge 


DEWAR MANUFACTURING CO. 
26-32 THIRTY-FIFTH STREET 
BROOKLYN, N. Y. 
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“Carbolite’’ for miners acetylene 
cap lamps gives intensely bright 
steady flame, and lasts longer. 
Sold in 100 Ib. and 25 Ib. 
drums and 10 and 2 Ib. cans. 


Mie, 





American Carbolite Sales Co. 
Duluth, Minnesota 






the trade name for 
good CARBIDE. 
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Automatic Aerial 
Tramway 


does your work 
quickly-efficiently-economically 


Interstate Equipment Corp. 


25 Church St., New York City 
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And the Traylor Mine Type Compressor 
Write ws for all details, either for purchase of equipment or for contract work. 


Cement-Gun Co., Inc., Allentown, Pa. 
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FREE 


Examination 


West Virginia Rail Co. 
Manufacturers 
Rails and Accessories 
Frogs and Switches 
Steel Mine Ties 


Huntington, W. Va. 


J 


The Electric Furnace 


Its Evolution, Theory and Practice 
By Alfred Stansfield 
415 pages, 6 x 9, 155 illustrations, $5 postpaid 
The standard work on the principles and uses of 


the electric furnace. Present-day practice is fully 
described. 
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American Smelting & Refining Co. 


Member of Copper and Brass Research Association 


Buyers of 
All non-ferrous Bullion, Ores, Concentrates, Mattes and Blister 


Producers and Sellers of 
GOLD ZINC ARSENIC 
SILVER ZINC DUST CADMIUM 
COPPER ZINC OXIDE CADMIUM SULPHIDE 
LEAD (Columbine Brand) SELENIUM 
TEST LEAD NICKEL SALTS ‘TELLURIUM 
C. P. LITHARGE BISMUTH ‘THALLIUM 


SALES OFFICE: 120 BROADWAY, NEW YORK 


Manufacturers of 
SELBY LEAD PRODUCTS 


BABBITTS AND SOLDERS SHEET and ROLL COPPER 


QUAKER GIRL PIGMENT AND PAINT 


Address inquiries to Address inquiries to 


American Smelting & Refining Co. Baltimore Copper Smelting & Rolling Co. 
444 California St., San Francisco, Cal. Baltimore, Md. 
Distributors, Mexico and Southwestern U. 8S. 


Cia Comercial, S. A., 808 Mills Bldg., El Paso, Texas, Distributors, Mexico and South- 
western United States. Warehouses: El] Paso, Texas; Phoenix, Arizona; and Mexico, D. F., 
Chihuahua City, Parral, Torreon, Rosita, Mexico. 
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United States Smelting 
Refining & Mining Company 


55 Congress Street, Boston, U. S. A. 


Buyers of 


Gold, Silver, Lead and Copper Ores; Lead and Zinc Concentrating Ores; Matte 
and Furnace Products. 


Refiners of Lead Bullion 
Producers and Sellers of 


Gold, Silver, Lead, Copper, Cadmium, Tellurium, Arsenic, Copper Carbonate 
and Sodium Arsenite (Weed Killer). 
OPERATING OFFICES: 


912 Newhouse Building, Salt Lake City, Utah; Eureka, Colorado (Sunnyside 
Mining & Milling Co.) ; Pachuca, Mexico (Real del Monte Co.) ; Nome, Alaska 
(Hammon Consolidated Gold Fields) ; Fairbanks, Alaska (Fairbanks Explora- 


tion Co.). 
Selling Offices: 120 Broadway, New York 





United States Smelting R. and M. Exploration Company 


For examination and purchase of Metal Mines, 55 Congress St., Boston, Mass. District Offices, 120 Broadway, N. Y. 
1504 Hobart Building, San Francisco, Cal. Newhouse Building, Salt Lake City, Utah 
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Buyers of 
Ores—Concentrates—Lead Bullion—Dore Bullion—Residues 
Gold—Silver—Platinum.—Cop per—Lead 
BALBACH SMELTING AND REFINING COMPANY 


Works: Newark, N. J. Established 1852 Offices: Newark, N. J.—280 Broadway, N. Y. 
For full information and prices address 


BALBACH METALS CORPORATION 
280 Broadway, New York 
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| Illinois Zinc Company | 


Manufacturers of 


Corrugated Zinc Sheets 








NICHOLS COPPER CO. 


(Established in 1872 as G. H. Nichols & Co.) 


Makers of 
LNS Brand Electrolytic Copper 
Triangle Brand Copper Sulphate 


An ideal long-life covering for mill and 
smelter buildings 


Producers of rolled zinc in all forms 
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z : Selected Brass Special Slab Zinc 

: 99% pure = Sulphuric Acid 

z ne : Buyers of High Grade Zinc Ore 

: C O M d Bli = OFFICES: 

= opper Ures, attes an ister = = 1028 McCormick Bldg. 2 Rector Street 

: es Chicago Plant, Peru, Ill. New York 

: Sole Owners and Distributors of the : TE ciccsiniausiiiiiniienalaiaiti PU 
: NICHOLS- HERRESHOFF (Air Cooled) FURNACE = ea a iN hay — 
z for Roasting an Icini r 2: z 
: eee -? Irvington Smelting 
= Sales Office: Cable Address Refinery: = = ee z 
? 25 Broad St. “Triangle” Laurel Hill 2 : & Refining Works : 
: NEW YORK : : Formerly Glorieux Smelting & Refining Works : 
: Affiliated ‘th S 3 Buyers, Smelters and Refiners of 5 
= lated wi = 5 : ; : 
> The Linadale Reduction Co. 2 Gold, Silver, Lead, Copper and Platinum : 
2 Cleveland, Ohio s 5 Ores, Sweeps and Bullion = 
: : : Manufacturers of Copper Sulphate i 
: FOREIGN REPRESENTATIVES : 3 z 
: Société des Minerais et Métaux, Paris, France 2 : Irvington, New Jersey z 
z Société Génerale des Minerais, Brussels, Belgium = = Lehigh Valley R. R. connection = 
= = = New York Office: = 
Z = = CHARLES ENGLEHARD, Hudson Term. Bldg., 30 Church St. = 
E:aouansowonansevnnevsognusnosonnssononusssovnassonvnnsssoonasscovnnssoonnsssooeonasaqonngnocnoenaroncvnsssesnassescausnsstonasensoassssensasunoud? Fs cssesemnnsesmanessennessssenssneneneesesteetneetasenunnentesernenenentuenmnnmnnneniniemiireneall 
sgvneuvevenosanvaseeoovenunacnucacaanseegueveooesecseaecgeneocsneovecseceeeegcvccvesvcecevceaeveeoccosvovueuccsneneacseesseecusvennten:: aca ta a 
: : = PHELPS DODGE CORPORATION : 
: 2: 99 JOHN STREET, NEW YORK z 
: b : pe ‘6 » = 
: Sheets, in all sizes and gages  § “C *Q P.D.Co. = 
z Ribbon in coils, in all gages 2 & eacaente: CASTING =z 
= Plates, rolled to specifications = = = 
5 Shapes, squares, oblongs and circles cut to speci- z E Members of Copper Research Association = 
= 1 fications ms > = “AWAOUUUUUAHUUGUuuuuuueuceceuaeeeceeceeceeeeveccuscdcoscuecncereeceeeseeessesoscousosuocececceeeesveeeesuccssccuecuaceceeeenseevevesssusocescrsasecsvesnuenenntnitite 
E ee os ee Customs Laws for E =sltesucnnnssncacconsccccesvonnanocecsanssusnenanscnsnnsscssonnsnscosonncsccnennascosennstscasnasneccanssentonennsteuenanssecteaneTcnesaesceseaaes eseenneCeeseene 
z Cyanide Process , 2 = —shot, ingot, electrolytic 99.8% = 
= a corrugated sheets and shingles = : kk 6 rods and sheets. = 
: Sulphuric Acid : : iC e MONEL MET A I : 
= = =: —castings, shot, ingot, rods, =z 
: MATTHIESSENGHEGELERZINGGO, : : ee : 
= Off d Works: E Office: . : :Y z 
: La Salle, Ml. 111 Broadway, New York e 3 wT : 
a unaceneuncavsnnencenengeaneauencencesueccenenuenvescedcensecesuenceceacesceueuusncesceneeneenentenuenceneanenneneccecenenceacecuaenenceseenseceaceneeeenint= AUAUUUUAEVEUEALUAEDEAOGEOEUEAOAEUEGEOSAEUAGEUUOEUUAUOUOUUEOUEUNOULEUEOEOEDEUNOEUUAUGEOEAUOEOUOUOUOUEOODONOUAUOEGSUODOGSUEOEOTEGEUEGEOUCEOEUSHEA CH EU EAEUEHEN ENN 
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United 
Metals 
Selling 
Company 


25 Broadway 
New York 


International 
Smelting Company 


25 Broadway, New York 


¢ 


Purchasers of 
Gold, Silver, Copper 
and Lead Ores 


¢ 


Smelting Works 


International, Utah Miami, Arizona 


Pig Lead— 


Desilverized Common 
and Corroding 


International I. L. R. Co. 
Electrolytic Zinc 


Highest Grade and Purity 


. Ore Purchasing Department 
Anaconda Electric 


618 Kearns Building, Salt Lake City, Utah 


Refineries 


Selenium, Arsenic, Nickel Salts, 
Tellerium, Cadmium 
Copper Sulphate 


Raritan Copper Works, Perth Amboy, N. J. 
International Lead Refining Co., East Chicago, Ind. 
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The American Metal Co., Ltd. 


61 Broadway, New York 


United States Metals 
Refining Co. 


New York Office: 61 Broadway 


Oliver Bldg. Boatman’s Bank Bldg. 
Pittsburgh, Pa. St. Louis 


Smelter and Refinery at 


CARTERET, NEW JERSEY Buyers of 


Gold, Silver, Lead, Zinc and Copper Ores. 


Copper Matte, Copper Bullion 
and Lead Bullion. 


Molybdenum and. Tungsten Concentrates. 


Buyers of: 

Ores, Mattes, Concentrates, Residues 
containing Copper, and or Silver, and or Gold, 
Copper Bullion, Black Copper, 
Copper and Brass Furnace Materials 


Producers of 
Gold, Silver, Lead, Zinc 


Producers of: Electrolytic Copper and Casting Copper 


Electrolytic Copper, “DRW” Brand 
Casting Copper, Silver, Gold, 
Platinum, Palladium, Selenium 


Importers of 
Tin 
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POSITIONS VACANT 


ASSAYER-SURVEYOR. 


Fluorspar mine, 
Kentticky-Lllinois field. State qualifica- 


tions and salary expected in first letter. 
P-317, Engineering & Mining Journal- 
Press, 7 So. Dearborn St., — Ti. 


SMELTER accountant euetid: naiiaininl 
with factory ledgers. Location Middle 
West. Apply P-316, Engineering & Min- 
ing Journal-Press, 7 Sv. Dearborn St., 
Chicago, Ill, 





EMPLOYMENT SERVICE 


EXECUTIVES, engineers, find our  in- 
dividual, confidential service effective in 
making new connections. Personally con- 


ducted by Mr. Jacob Penn, the eminent | 


employment authority, known to kading 


business men throughout America. Re- 
fund agreement protects you. Not 
agency. Jacob Penn, Incorporated, 305 | 


Broadway, New York. 


SALARIED men seeking tentative offers 
of new connections, are invited to com- 
municate confidentially with the under- 
signed, who will negotiate overtures 
without jeopardy to present connections. 
A professional, ethical service, restricted 
o high grade positions; established 1910. 
Retaining fee refunded as provided in 
our “Refund Contract” if service is not 
satisfactorily rendered as per contract, 
and such refund be requested, within 
three months from date remitted. 


R. W. Bixby, Inc., 268 Main St. 
704), Buffalo, New York. 


EMPLOYMENT AGENCIES 


WANTED AT ONCE: Several junior min- 
ing engineers, large mining companies, 
South America, traveling, living expenses, 
time enroute, $125-$150; mine shift 
bosses, Mexico and Latin America, $200- 
$225; copper smelter foreman, $200; six 


mine surveyors and geologists, $175- 
$200. If accept one of these, wire age, 
training, experience. Write full details 


for other positions. Interstate Employ- 
ment System, Denver, Colo. 








POSITIONS WANTED 





MANAGER—Thirteen years in the man- 
agement of silver, lead and zinc proper- 
ties in the United States and Mexico. 
Excellent record for ability and integrity. 
Married. Speaks Spanish. PW-318, En- 
gineering & Mining Journal-Press, Tenth 





Ave. at 36th St., New York. 
METALLURGICAL engineer, technical 
graduate; young; single; speaks Span- 


ish; at present employed; minimum sal- 
ary considered $200. What have you? 
PW-315, Engineering & Mining Journal- 
Press, Tenth Ave. at 36th St., New York. 





MINING engineer, experienced executive of 
mining and plant operations, valuation 
and depletion allowances for income tax 
deductions, desires connection with a re- 
liable operating company. Present loca- 
tion S. E. state. Available 15 to 30 days. 
PW-308, Engineering & Mining Journal 
Press, Real Estate Trust Bldg., 
delphia. Pa. 


Send | 
name and address only for particulars. | 
(Suite | 















Phila- l 





ENGINEERING AND 


REPRESENTATIVE AVAILABLE 


Wanted—Chicago Sales or Purchasing 
Agency 

or both, for a metal smelting or refining 
company. Prefer virgin metal line, but 
will consider line of ingot metals from 
refined scrap or brasses or white metals, 
or a metal products line. Am experienced 
and can give best of references. RA-311, 
Kngineering & Mining Journal-Press, 7 
So. Dearborn St., Chicago, III. 











BUSINESS OPPORTUNITIES 


’ Wanted: Party to Invest $10,000 

in a rich gold placer proposition, promis- 
ing 100 per cent profit inside a year. 
No “gold brick’? scheme. For particulars 
write L. W. Tulleys, Council Bluffs, lowa. 


Heavy Spar, Barytes and Magnesite 
Are interested in heavy spar or barytes 
deposits as well as magnesite deposits. 
Will contract for tonnage, operate on 
royalty basis or purchase. Full details 
and samples in first communication. Ad- 
dress Subscriber, Box 557, Modesto, Calif. 


< ~ Want $1,000 to $1,500 
gold and silver 


to get out first shipment 
ore assaying $20 to $114, Cripple Creek, 
One-half interest offered. Darwin T. 
Mason, Cripple Creek, Colo, 


CAMERON 
PUMPS 


No. FE 12x6x18 plain 
fitted, outside packed plunger. 
5-in. 




















2—Size 


suction, 4-in. discharge. 
Priced right for immediate sale. 


HOWARD W. READ 


Colonial Trust Bldg., Philadelphia, Pa. 
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SPECIAL 
USED MACHINERY 


Compressors, Hoists, Motors, 
Crushers, Mills, ete. carried in 
San Francisco. 
Pay cash for good plants. 
U. o MACHINERY . STEEL CO. 
52 Folsom St., Francis 


Engines, 
stock in 









OLULEOROEOOSEGORODONOEOOOEEOSOOCUROSDEOOEUAGHOUSOSONCEOEOEOEOUGEGERESOROGOROSONOEOOSOEOEOSOSOOOREOOOSE 


1—21x12x16 I. R. Bltd. Compressor. 
4—20x9-ft. Dorr Thickener Mechanisms, 
2—9x15 Blake Type Rock Crushers. 
1—60-in.x16-ft. Ret. Tubular Boiler. 
1—100-hp. Type ‘‘C’’ West. Motor, 
1—80-hp. Sgl. Drum Mine Hoist. 


MACHINERY SALES AGENCY 
760 Folsom St., San Francisco 
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Special 
Service for 
Prospectors 


We are out to help Prospectors! 
We realize what their work means 
to the development of Mining in B.C, 
Any Prospector can secure at our 
office information as to the past de- 
velopments or the present conditions 
in any district of the Province. Our 
files and records are at your service. 
Call at our office or write us. 


The Chamber would especially ap- 
preciate reports from Prospectors as 
to their work in any part of B.C. 
We ask this for the good of the 
Mining Industry of the Province. 


Address enquiries to Secretary, B.C. 
Chamber of Mines, Suite E, 
438 Pender St. West, Vancouver, B.C. 
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NEW AND REBUILT 


Mining and Milling Machinery 


Send for 


Complete List Agente fore 


Allingham Flotation 
Machines 





3rd & San Pedro Sts, 
Los Angeles, Cal. 


Md 
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8th, Madison & Jackson Ss. 
Phoenix, Arizena 


1—3x5-ft. Ball Mill New Liners. 
1—4x3-ft. Ball Mill New Liners. 
1—4x6-ft. Ball Mill Liners 80% New. 
2—Simplex Dorr Classifiers Model C. 
4—2-ton Roller Bearing Mine Cars. 
4—Deister Sand Tables. 

2-—Deister Slima Tables. 


MINES SUPPLY & MACHINERY CO. 
589 Bryant St., San Francisco, Cal. 


AUNOUEOECEOROAEDOOEOEGOOUEOHSEOOROHOUOOOGUGUEOSOSCEOEOUROEORSUCORGHOUOCODROOOONOROROHSOOREOtOREOERES 
ONDEOUOOEOECHOEOUSUEOGSOUDOSOEOEOCEOCORGEOUSUNOEOROOEOEONGU SSOP CREGUROROESUROOOROROESOROER ROTOR ROSES: 


MOTORS 


5—Westinghouse Vertical Motors 8 HP., 580 
r.p.m., 220-440 volt, 3 phase, 60 cycle, Type 
C.S. with bases for Janey Flotation Machines. 
Used 3 months, A-1. Each, $175.00. 

1—3 HP., G. E., 220 volt, 1800 r.pm., A.C., 
60 cycle, type I. A-1 condition. $55.00. 
WESTERN MACHINERY COMPANY 
260 So. 6 West St. Salt Lake City, Utah. 
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FOR SALE 


COMO MINE 
and MILL 


In the Second Judicial District Court 
of the State of Nevada, in and for 
the County of Washoe. 

GURNEY GORDON, Etc., 

Plaintiff, 





vs. 


THE COMO CONSOLIDATED 
MINES COMPANY, a corporation, 


Defendant. 
Dept. No. No. 19115. 


NOTICE IS HEREBY GIVEN: 
That pursuant to an Order of the 
above-entitled Court made on Decem- 
ber 9, 1925, the entire property of 
The Como Consolidated Mines Com- 
pany is offered for sale for cash law- 
ful money to the highest and best 
bidder, subject, however, to the ap- 
proval of the Court. Said property 
is situate about ten miles south of 
Dayton, Nevada, and consists of 20 
lode claims, two of which are pat- 
ented; a 100-ton cyanide plant con- 
tinuous process, electrically equipped ; 
2 electric hoists, pumps, transformers, 
air compressors, mining equipment, 
assay office and equipment, office and 
furniture, bunk houses and boarding 
houses for 70 men. 





Ore exposed above levels estimated 
220,000 tons, estimated value $9.00 
per ton, 75,000 tons of which is broken 
in stopes. Property has produced 
between $700,000.00 and $800,000.00. 
Assay and survey maps and mine re- 
ports complete are on file with the 
undersigned at No. 624 South Virginia 
Street, Reno, and available for in- 
spection. 


Bids to be sealed and mailed or other- 
wise delivered so as to be in posses- 
sion of E. H. Beemer, Clerk of the 
District Court, Reno, Nevada, not 
later than 10 o’clock A.M. February 
1, 1926. The property is to be sold 
for not less than $35,000.00, the out- 
standing indebtedness against the 
same. Bids may be for full cash, or 
for not less than $10,000.00 cash and 
balance of said $35,000.00 in deferred 
payments, payable on or before July 
1, 1926. That as to any excess over 
$35,000.00 (which excess would go 
to the Como Con. Mines Co. stock- 
holders), such excess may take the 
form of either cash or shares of stock 
in the purchasing company, and be 
payable at a date or dates after July 
1, 1926, and bids as to such excess 
should state amount, terms and time 
of payment of such excess, in cash or 
shares of stock, as the case may be. 
The Court reserves the right to accept 
or reject any and/or all bids. 


DATED: December 10, 1925. 
GURNEY GORDON, 


Receiver of The Como Consolidated 
Mines Company, a corporation. 


SEARCHLIGHT SECTION 
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FOR SALE 


FIRST CLASS USED 
MACHINERY 


CRUSHERS 


6—9x15 Blake 

1—7x10 Simplex. 

2—2x 6 Blake. 

2—7x10 Blake. 

1—5x10 Blake. 

1—5x 7 Denv. Quartz Mill. 


CRUSHING ROLLS 


2—Sets 20x12 Stearns-Roger. 
1—Set 20x12 F. M. Davis. 
2—Sets 20x12 Colo. Iron Works. 
3—Sets 27x14 Colo. Iron Works. 
—Sets 27x14 F. M. Davis. 
1—Set 27x14 McFarland. 
2—Sets 30x14 Pow. & Min. Mach, Co. 
1—Set 36x16 Colo. Iron Works. 
2—Sets 36x16 Denv. Engr. Works. 
2—Sets 36x16 F. M. Davis. 
4—Sets 40x16 Colo. Iron Works. 


SINKING PUMPS 










savvevevoesneneavesuecenveceececuenennusyeanegeeveeneeneaneceeceeeenenyeneeeuereecec eeu ednenoeneeneeneaeeseeenteaeen ita 


2—-No. 6 Cameron Sinkers, 65 gals. 
1—No. 7 Cameron Sinker, 100 gals. 


1—No. 9B Cameron Sinker, 200 gals. 
2—No.11 Cameron Sinkers, 261 gals. 
A large stock of Boilers, Engines, Alternat- 


ing and Direct Current Motors and Genera- 
tors. 


Write for Stock List 


THE MORSE BROS. M. & S. CO. 
Broadway at Brighton Blvd., Denver 
Phone M-5300 


SCUEOORUEUEOHONOUEOHOEOHEUEOHONOOOUSUGORONOUSORSEOEOROLOGOOSOROEOEOUROROEORGESOSSNREOOREEOROSOEOEOERE®® 





ELECTRODES 


, 8, 12 and 20 inch) 


TRANSFORMERS 


(500, 250 and 150 kva.) 


SWITCH BOARDS 


(Automatic Control) 


MOTORS 


(3 to 35 hp.) 


MISCELLANEOUS 
ELECTRICAL 
EQUIPMENT AND 
SUPPLIES 


For sale separately or as a complete 


ELECTRIC FURNACE 
PLANT 


with buildings, ete., ready to operate. 
Must be sold at once and can be 
bought cheap. 


A. F. ZANG 


605 Symes Bldg., Denver, Colo. 


BOILERS 


6—4100 hp. Wickes Vertical Water Tube 
Boilers, 175 Ibs. pressure, Murphy 
stokers. 48-in. x 90-ft. steel stacks. 
All accessories. 

1—300 hp. Vogt Water Tube Boiler, 125 
lbs. pressure, 

2—300 hp. Heine Water Tube Boilers, 160 
lbs. pressure. 

10—823 hp. Babcock & Wilcox Stirling 
Water Tube Boilers, Class M-30, 200 
lbs. pressure, Westinghouse stokers, 
forced draft fans, Vulean Soot Blowers 
and all accessories. 


PUOGDEROREGEAUSUOEASEROEOUEECHUDEAORAHHOHEOREREROD EO OREO NE OEO. 
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Nashville Industrial Corporation 
Old Hickory, Tennessee 


SUCEUOUOOOUEEUOEOOUONOEONGeOREOROONONOSONOEEOEOGOEAOAOSEODOOSOOCLEDEEOEORSODOROEOSSOEOSOSOSSOSEORORON ER 


MOTORS~—Sale, Rent or Trade! 
(Three Phase, 60 Cycle) 


2 440 v., 1200 r.p.m., Ideal, New. 
3—10 hp., 440 v., 1200 r.p.m., Ideal, New. 
1—7% hp., 440 v., 1200 r.p.m., Ideal, New. 
Also, Transformers, Engines and Generators, Com- 
pressor. Write for complete stock bulletin No. 6. 


es HNER ELECTRIC EQUIPMENT CO. 
16 New Montgomery St., San Francisco, Cal. (16) 


-15 hp., 
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Attractive List 


2—16x16-ft. 
complete. 

4—30x10-ft. Dorr Thickener Mechanisms, 
complete with tanks. 

2—20x9-ft. Dorr Thickener Mechanisms, 
complete with tanks. 

2—85x12-ft. Dorr Thickener Mechanisms, 
complete without tanks. 

1—16x8-ft. Dorr Thickener Mechanism, 
complete with tank. 

1—8x8-ft. Oliver Continuous Filter, com- 


¢ 





Dorr Agitator Mechanisms, 






plete. 

1—12x14-ft. Portland Continuous Filter, 
complete. 

6—Overstrom Concentrating Tables, steel 
underframes. 


2—No. 5 Gates Gyratory Crushers. 
1 


—Ingersoll-Rand No. 4 Drill Sharpener, 
complete with dollies. 


2—Sets 16x36-in. McFarlane Eggers Crush- 
ing Rolls. 


1—52-hp. Denver Engineering Works Div. 
Drum Hoist, comp. with motor. 
1—225-hp. Vulcan Double Drum Hoist. 
1—300-hp. Westinghouse, Type CCL, 3 
bearing, 3-ph., 60-cy., 440-v. Motor, 
345 r.p.m. 
—250-hp. Westinghouse, 2200-v., 3-ph., 
60-cy., 690 r.p.m. Motor, complete. 
2—8-ft.x36-in. Hardinge Conical Ball Mills. 
1 


—5x12-ft. Power and Mining Machinery 
Tube Mill, 


lining. 


3—50 kva. Wagner Transformers, 44,000 
volts, to 240/480. 


3—400 kw. Wagner Transformers, 44,000 
volts, to 440/220/110. 


Eastern Iron & Metal Co. 


353 West 7th South Street 
Salt Lake City, Utah 


“Service and Quality at a Saving in Cost’ 


7 


complete with drive and 


u 
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FOR SALE 
THE FOLLOWING 


Electrical Machinery 


For Immediate Service 


1—1I.R. Compressor, 1000 cu. ft. 
1—Hoist, capacity 2 tons ore. 
1—No. 8 McCully Crusher and Motor. 


1—Motor Generator Set, 50 kw., 250-v. 
D.C. 


1—tTriplex Pump, 400 gals., 375 ft. 
1—Triplex Pump, 200 gals., 375 ft. 
1—Centrifugal Pump, 600 gals., 375 ft. 
1—Centrifugal Pump, 600 gals., 280 ft. 
1—Centrifugal Pump, 350 gals., 380 ft. 


1—Centrifugal Pump, 300 gals., 375 ft. 
All above take 2200 volt, 60 cycle, 3 
phase current. 


2—5-ton Haulage Motors, 
250 Vv. 


Also cars, drill sharpeners, 
and smaller pumps. 


Delta Mining Company 


Iron River, Michigan 


AUNDROHENORONAEOOADGONONOUORONOGOEORONONOROSOEOEORONOReNENE: 


MPT 
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24-in. gauge, 


lockers, pipe 
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SAVE 30% to 50% ON 


ee ee Set 


Get our prices on H-M Select 
Guaranteed Used Railwa Equip 
ment and H-M Relaying Rails. 4 

30% to 50% saving. All weights. 
Stocks at our 4 yards. Prompt 
shipment made from yard nearest 
destination saves freight. 

Locomotives and, cars of every 
type in serviceable condition. , 


SAOEADADOOORESUGROEOAOGOORUGOEEOREGATEOSOEERGDESOOEEGUODESURGEOEOOOOOOUERROERORONEOOODE 


Hyman-Michaels Company 


People’s Gas Bldg., Chicago 
New York St. louis Pittsburgh San Francisco 
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ENGINEERING AND 


Buying—MINING JOURNAL-PRESS—Section Vol. 120, No. 26 


220 Eee 


DECREASE HAULAGE COSTS 
GEO. D. WHITCOMB COMPANY 
ROCHELLE, ILLINOIS. 


Gasoline-Storage Battery and Trolley Locomotives 
in All Sizes and Gauges 
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Bonn A. Roebling Sons Co. 


TRENTON,NEW JERSEY. 






seridenud CAR-DUMPERS FOR MINE CARS AEB : 


4 “SOLIDCAR” SELF-DUMPING CAGES 
, ELECTRICAL OR PNEUMATIC onive) 6 


ime CAR CONTROL AND CAGING EQUIPMENT 


[ease>” | (Ce SE (aT) 


THE = SPRAGGER ‘ 
AUTOMATIC TRIP CONTROL EQUIPMENT 
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PA. 


ROTARY CAR-DUMPERS FOR * 
STANDARD GAUGE RAILROAD CARS 
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Gasoline Locomotives: 
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ance Bulletins. 
THE FATE-ROOT-HEATH CO. 
Plymouth, Ohio 


Pd 


Cee eee TMitrncvvvnecsavineenevesuiuiate 


SUC eee 


MANCHA’S LITTLE TRAMMER 
THE MULTI-LEVEL LOCOMOTIVE 


No larger than a mine car. 


MANCHA STORAGE BATTERY LOCOMOTIVE CO., 
1909 So. Kingshighway, ST. LOUIS, MO. 


Se TUUTTETETEUECEVEUEUUOUUUEE EET EUETE EEE TEES 


POUT . 


Liddell Never Disappoints 


Liddell’s Handbook is packed with tables, formulae, 
constants, methods—the sort of information you 
need constantly. Get the habit of depending on 
Liddell. Whatever your problem, go to this book 
for the answer—it av er disappoints. 


Liddell’s 


HANDBOOK 


net postpaid 


S@anu en ene saa eee, 
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pease steers | STORAGE Surface, and 
on sizes and in ¢ trac auge - 
Witte tor Geinlogs ead Porton LOCOMOTIVES Gathering Work 
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METALLURGISTS’ and CHEMISTS’ 


656 pages, pocket size, flexible binding, $5.00 


The Atlas Car & Mfg. Co., Cleveland, O. 
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Trolley Siu. ata cae? 


Porcelain Insulators 


Tt 


The Ohio. Brass Company 
MANSFIELD; OHIO 


METALLURGISTS Aw CHEMISTS ” HANDBOOK 









One metallurgist writes: 


“In my frequent business trips I always take 

LIDDELL along. It is a great time and 
trouble saver. This handy book makes it 
— for me to carry a lot of bulky 
ata 


Send no money— 
just the coupon! 


i This useful guide is unquestionably the standard reference manual for the 
 cieaeaaaanailiiini itis % metallurgist and chemist. There is no part of your equipment that will 
Cc w- ° °9 . e 

; 370 Seventh ane, New York. se render more efficient service. 

" you may send me on 10 days’ %e It supplies at once information you would otherwise spend hours look- 

§ approval Liddell’s Metallurgists’ Tend ~ : 

' Chemists’ Handbook, $5.00 net, postpaid. '* ing for. 

® | agree to pay for the book or return it %~ A : : ’ 

5 dostpaid within 10 days of receipt. ~ There is no guess work about the material it offers. The in- 

B Subscriber to E. & M.JT.P..seeseeereeeeeeees ~% formation presented has proved its value in actual practice. 
* 

; Member A. 1: Ms MS TEP. we svn0s 066000 wsneviesis« *., Take advantage ot— on-approval elie. ein you 

; NGIBNOED <5 i Xidcheccivnscescwew see seheessoessr sass . to see without charge why thousands of chemists and 

DB CAGAreas) 2.6. ccc cccccccsceccccccecccscsoe sececccece ™\ metallurgists keep Liddell handy. 

' 

B (Official Position) ......ccccccccccccccccvcsccccseccccece % 

: (Name of Company)........sccccccccccccccccsssevccscoces . See this book for 10 days, FREE 

E (Books sent on aapravel to retail purchasers in the % 

. U. S. and Canada only.) FJ. * 
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PROFESSIONAL DIRECTORY 


$20.00 for 3 Lines or Less. 


$5.00 for Each Additional Line. Subscription $5.00. 





A 


Adams, Huntington, Mining Engineer, c/o Patino 
Mines and Enterprises Consolidated, Oruro, 
Bolivia. Cable: Hadam, Oruro. 

Adams .n, W. G., Mining Engineer and Metal- 
lurgist. Winnemucca, Nevaua. 

Addicks, Lawrence, Consulting Engineer, 51 
Maiden Lane, New York City. Cable: Galie, 
New York. 

Adler, Joseph L., Consulting Geologist, 1115 
First National Bank Bldg., Denver, Colo. 

Aldridge, Walter H., Mining and Metallurgical 
Engineer. 41 East 42nd St., New York. 

Allied Engineers, Ltd., A. K. Knickerbocker, H 
I. Pearl, E. R. Cullity. Examinations, Ex- 
ploration and Management. Crosby, Minn. 

Ambruster, H. W., Consultant, Arsenic, Calcium 
Arsenate. Insecticides; Sup., Plt. Construction, 
Marketing. Cable: Ambruschem, 261 Bway., N.Y. 


Anderson, A. P., Consulting Mining Engineer 
U. S. Smelting, Refining & Mining Company, 
1504 Hobart Bldg., San Francisco, Cal. 

Andrews, Worth B., Mining Engineer. Texas 
National Bank Bldg., Fort Worth, Texas. Code: 
Bedford-McNeill. 

Austin, Wilson & Gamble, Mining Engineers. 316 
Kohl Bldg., San Francisco Cable: Austin 
Usual Codes. 


Ball, C. Leonard, Director General Mining Dept. 
of Bolivian Gov't. Cable: Lenball. Casilla 
696, La Paz, Bolivia 

Ball, Sydney H., Mining Geologist. 4° Broadway, 
New York. Cable: Alhasters Rogers, Mayer 
& Ball. 

Balliet, Letson, Consulting Engineer. Tonopah 
Nevada and 311 American Bank Bldg., Oak- 
land, Cal. 

Bancroft, Howland, Mining Geologist and Engi 
neer. 730 Symes Bldg., Denver, Colo. Cable: 
Howban, Denver. Code: Bedford-McNeill. 

Banks, Charles A., Mining Engineer. 612 Pacific 
Bidg., Hastings St. W., Vancouver, B. C 
Cable: Bankea. Code: Bedford-McNeill. 

Banks & Son, John H., Mining Engineers and 
Metallurgists. 26 John St., New York. Cable: 
““Metbanks.” 

Barry, John G., Mining Geologist and Engineer 
Explorations. Examinations, Development, Geol. 
and Top. Maps. Sections. Mexico § snecialty 
Mills Bldg., El Paso, Tex., c/o A. S. & R. Co 


Beatty, A. Chester, Consulting Mining Engineer, 
25 Broad St., New York. No _ professional 
work entertained. Cable: Granitic 

Beauchamp, F. A., Metallurgist. Specialty: Flo 
tation. Chancery Bldg., 564 Market St., San 
Francisco. 

Bedford, Robert H., Mining Engineer Grass 
Valley, California. 


Bell, Charles N., Consulting Mining Engineer 
829 Symes Bldg., Denver, Colorado. 


Berger & Sayre, W. F. B. Berger and R. H. 
Sayre, Mining Engineers. 617 Majestic 
Bldg., Denver, Colo. Cable: Bergsayr, Denver. 
Code: MecNeill’s 1908. 


Bjorge, Guy N., Mining Geologist. 788 Mills 
Bldg., San Francisco, Calif. 
Boise, Charles W., Mining Engineer. Foreign Ex- 


ploration. Room 1507, 14 Wall St., New York 
Cable: Mukeba. 


Botsford, C. W.. Consulting Mining Engineer and 
Geologist. Inspiration. Arizona. 

Botsford, R. S., Mining Engineer. 8919 Sutphin 

Blvd.. Jamaica, L. I., U. S. A.: 256 Gresiam 

House, London, England. 

Bowman, Frank A., Mining Engineer. Bell- 
flower, California. 7 

Brockunier. Sam Hugh. Mining Engineer, Petro- 


leum Geologist. 6624 Dalzell Place, Pitts- 
burgh, Pa. 


Brodie, Walter M., Mining and Metallurgical 
“— 1807 Phelps Place, Washington 


Brown, R. Gilman, Consulting Engineer. Adelaide 
House, King William St., London E. C,. 4. 
Cable: Argeby, Usual Codes. 

Browne, Spencer €., Mining Engineer. 2 Rector 
Street, New York. Cable: Spenbrowne, New 
York. 


Burch, Albert, Mining Engineer. Black Oak 


Ranch, Medford, Oregon. Cable: Mineng, 
Medford, Oregon. 


Burch, Hershey & White, O. H. Hershey, Lloyd 
C. White. Consulting Mining Engineers. 
Crocker Bldg.. San Francisco, Cal. Cable 
Address: “Burih‘ San Franrisco. Usual Codes. 


Bureh. H. Kenyon. Consulting Engineer. 806 
Jr. Orpheum Bldg.. Los Angeles, Cal. 


Burns, William, Mining Engineer, Apartado 63, 
Bogota, Colombia. S. A. General Telegraph 
Code. Cable Address: Wimburns Bogota. 

Burrall, Frederick P., Mining Engineer. Longyear 
Bldg., Marquette, Michigan. 


Cc 


Calkins, F. E., Mining Geologist and Engineer. 
Giobe, Arizona. 

Callow, J. M., Pres. General Engineering Co. 
Consulting Metallurgical Engineers. Room 
1242, 50 Broad St., New York. 159 Pierpont 
St., Salt Lake City, Utah, U. S. A. 

Chance & Co., H. M., Coal and Iron Mining Ensgi- 
neers. 839 Drexel Bldg., Philadelphia. 

Channing, J. Parke, Consulting Engineer. 61 
Broadway, New York. 

Chase, Charles A., Mining Engineer, 777 William 
St., Denver, Colo. 

Chase, E. E. and R. L., Mining and Geological 
Engineers, 466 Riverdale Drive, Glendale, Calif. 

Chédé, L. Ingenieur Des Mines. Long experience 
Colombian properties, Examinations, Reports, 
Purchases. Cali, Republic of Colombia. 

Clapp, Frederick G., Consulting Geologist. 30 
Church St., New York City. 

Cohen, Samuel W., Consulting Mining Engineer. 
Dominion Express Blidg., Montreal, Canada. 
Cole, F. L., Mining Engineer. 98 Bulvarny 
Prospect, Harbin, Manchuria, China. Cable: 

Amrustraco. 

Collbran, Arthur H., E. M.. Consulting Mining 
Engineer, Seoul, Chosen, (Korea). 

Constant Co., C. L., Mining, Metallurgical and 
Chemical Engineers, New York Ollice, 220 
Lroadway, New York, N. Y. Cuban Office, 
Amargura 23, Havana, under J. C. Porter, 
Registered Mining Engineer under Cuban law. 

Copeland, Durward, Metallurgical Engineer. Cas- 
ila 53, Oruro, Bolivia, South America . 

Corless, George B., Geologist and Mining Engi- 
neer, 302 North Wall St., Joplin, Mo. 

Cranston, Robert E., Mining Engineer, 61 Broad- 
way, New York City. Cable: Recrans. 


D 


Dahl, S. K., Mechanical and Milling Engineer 
Testing Ores. Designing and Building Mine 
Plants and Mills. Central Bidg., Los Angeles, Cal. 

Demming, Henry C., Mining Engineer, Geologist, 
Mineralogist and Chemist. Offices and Labora 
tory, 1152 Mulberry St., Harrisburg, Penn. 

Dickerman, Nelson, Mining Engineer. The Insur- 
ance Exchange. San Francisco. Cable: Deer- 
hodor. Code: MeNeil) 7908. 

Dorr, John V. N., President. The Dorr Co., Metal- 
lurgical and Chemical Engineers Investiga- 
tions. Plant Design. 247 Park Ave.. New York 

Draper, Marshall D.. Mining and Metallugical 
Engineer. Detwiler Bldg., Pershing Square, 
Los Angeles, Cal. Code: Bentley. 

Drew, C. V., 2nd Vice-Pres., Cerro de Pasco Cop- 
per Corporation, 15 Broad St., New York. No 
outside professional work accepted. 

Dudley, H. C.. Mining Engineer. 704 Lonsdale 
Bldg., Duluth, Minn. 


Dwight, Arthur S., Mining Engineer and Metal- 


lurgist. 29 Broadway. New York. Cable: 
Sinterer. Code: McNeill; Miners & Smelters. 
E 


Easley, George A., Mining Engineer. La Paz, 
Bolivia, S. Am. 198 South St., Morristown, 
N. J. Cable: Address: ‘‘Easley.”’ La Paz. 

Ede, J. A., Consulting Mining Engineer, La Salle, 
Illinois. 


Elmer, Wm. W., Consulting Mining Engineers. 
Examinations. Reports, Administration. U. S. 
Nat. Bank Bldg., Portland, Oregon. 

Emery, A. B., Mining Engineer. Messina. Trans- 
vaal. Tele. and Cable Address: Abemery, 
Messina, Transvaal. 

Emlaw, H. S., Mining Engineer. 233 Broadway, 
New York City. 

Erdlets, Jr., Joseph F. B., Mining Engineer, 25 
Broadway. New York. Cable Address: 
Branderlet, New York. 

Ettlinger, I. A., Consulting Mining Geologist and 
Engineer. Examinations, development and geo- 
logic maps. Microscopie examination of rocks, 
ores and sands. Rm. 1813, 149 Broadway, N. Y. 


y 


Farish, George E. Con. Mining Engineer, 25 
Broad St.. N. Y. Permanent European address 
c/o Muauay & Co.. Bankers. Florence. Itcly 

Farish, John B., Mining Engineer. No profes- 
sional work accented. Address: Apt. 703, 850 
Powell St., San Francisco, Cal. Cable: Farish. 

Ferrier, W. F.. Consulting Mining Engineer and 
Geologist 52 St. Andrew's Gardens, Toronto, 
Canada 

Finch, John Wellington. Mining Geologist and 
Engineer. 301 High St., Denver, Colo. 

Finlay. J. R., Mining Engineer. Room 1410. 
170 Broadway, New York. 


Fitch Company, Walter Jr., Shaft and Tunnel 
Contractors. Eureka, Utah. 

Fisher & Lowrie, Consulting Geologists and Fuel 
Engineers. 1st Nat'l Bank Bldg.,, Denver, 170 
B'way, N. Y. Cable: Califishoil. Usual Codes. 


Flagg, Arthur Leonard, Consulting Engineer. 306 
Goodrich Blidg., Phoenix, Arizona. 


Fohs, F. Julius, Oil Geologist, 60 Broadway, New 
York. No professional work undertaken. 

Fowler, Samuel S., Mining Engineer and Metal- 
lurgist. Nelson. British Columbia. Cable: 
Fowler. Usual Codes. 

Frank, Alfred, Mining Engineer. 1121 New- 
house Bldg., Salt Lake City, Utah. 


Fuller, John T., Pres., Franklin Fluorspar Co., 
City National Bank Bldg., Puducah. Kentucky. 


G 


Gald, Rudolf, Consult. Metallurgist. Specializes 
in Concentration, Flotation and Leaching of 
Copper Ores. 1101 Laurel St., Berkeley, Calif. 

Garrey, George H., Consulting Mining Geologist 
and Engineer. Appraisal of possibilities out- 
lining development work, geologic mine maps. 
Bullitt Bldg., Philadelphia, Pa. Code: Bed- 
ford-MeNeill. 

Garza, Aldape, J. M., E. M., M. E., Consulting 
Geologist and Mining Engineer. Examination 
and Management of Properties. P. O. Box 
229, Torreon, Coahuila, Mexico. 

Gibson, Arthur, Mining Engineer. Placer Min- 
ing ond Magnetometric Determinations of 
Mineral Concentrations in the Field. La Porte 
Plumas County, Calif. F 

Gianella, Vincent P., Mining Engineer. 429 
Marsh Avenue, Reno, Nevada. 


Graham, Stanley N., Mining Engineer. Mining 
and Metallurgical Dept., Queens University, 
Kingston, Ont., Canada. 

Grant, Wilbur H., Geological and Mining Engi- 
neer. 1209 Hobart Bldg., 582 Market St., San 
Francisco. Code: Bedford-MeNeill. 

Guess, H. A.,, Mining Engineer. 120 Broadway, 
New York City, 


Hall, R. G., Chemical and Metallurgical Engineer 
Complex Ores, Electrolysis. 835 Hyde St. 
San Francisco, Cal. , 

Hamilton, Beauchamp and Woodworth, E. M 
Hamilton, F. A. Beauchamp, 8. E. Woodworth 
Consulting Metallurgical Engineers. Office 
Chancery Bldg., 564 Market St., San Francisco 
Telephone: Sutter 5266. Cable Address: 
Hambeau. Codes: West. Union: Bed. McNeill 


Hamilton, E. M., Metallurgist. Specialty: Cy- 
aniding Gold and Silver Ores, Chancery Bldg.. 
564 Market St., San Francisco. 

Hamilton, Fletcher, Consulting Engineer, Mining 
and Petroleum. State Mineralogist of Cah 
fornia, 1913-1923. Hobart Bldg., San Francisco. 

Hamilton, B. T., Consulting Mining Engineer. 
1402 California Commercial Union Bldg., San 
Francisco, Cal. 

Hamilton, Orr R., Mining Engineer, Cosmos Club, 
Washington, D. C. 


Hammond, John Hays, Consulting Engineer. 120 
Broadway, New York. Code: Bedford-McNeill. 

Hardy, J. Gordon, Mining Engineer. Room 1505, 
60 Broadway, New York City. 


Harris, Sidney, Consulting Metallurgist. Smelt- 
ing, refining of Copper and Lead. Specialty: 
treatment and recovery of Tin or its Alloys 
from ores, residues and by-products; technical 
supervision of manufacturing processes from 
raw materials to finished products. 14 E. 
Jackson Blvd., Chicago, Il, 


Hatch, Hamlin B., Mining Geologist. Natural 
Resource Dept., Reid Newfoundland Co., Ltd., 
St. John's. Newfoundland. Mining Properties, 
Timber Limits and Water Powers Examined 
in Newfoundland and Labrador. 


Heinz, N. L., Engineer. Design and Erection of 
Zine and Sulphuric Acid plants and parts 
thereof. River Forest, Illinois. 

Henderson. H. P., Mining Engineer. 522 Fifth 
Ave., New York. 


Hersey Co., Milton, Ltd., Mining Engineers. Con- 
sultion, Examination and Management. 84 
St. Antoine St.. Montreal, Can. ‘‘Milhersey’”— 
Bedford-MeNeill Code. 

K. F. Hess and ©. A. Mette, Consulting Engineers, 
Mining. Metallurgy, Petroleum. Plant Design, 
Construction, Operation. 1009 Spring Arcade 
Bidg., Los Angeles, Calif. 

Hills, Victor G., Mining and Geological Engineer 
2678 Hudson St.. Denver, Colo. Present ad- 
dress, Skouriotissa, Nicosia, Cyprus. 

Hoffman. John DP... Mining Engineer. 1 London 
Wall Bldgs.. London, E. C. 2. Usual Codes. 
Hoffman, Karl F., Mining Engineer. Cable: 

Manhoff. 2 Rector St., New York. 

Hoffman, Ross B.. Mining Engineer. 228 Perry 
St., Oakland, Cal. Cable: Siberhof. 

Holden, Edwin C.,. Consulting Mining Engineer. 

100 Garrett Bldg.. Baltimore, Md Code: 
Bedford-McNeill. Cable: ‘‘Nedloh,”’ Raltimore. 
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Hollis, H. L., Consulting Mining Engineer and 
Metallurgist. 435 Railway Exchange, 80 E. 
Jackson Blvd., Chicago. 

Houston, Fred K., Mining Engineer and Geologist. 
36 Nat. Bank of Montana Bidg., Helena, Mont. 

Huntoon, Louis D., Mining Engineer. 2 Rector 
St.. New York. 156 Yonge St., Toronto, 
Canada. 

Hunt Co., Robert W., Mining Engineers. Exami- 
pations and Reports of Properties and Proc 
esses, Development of Properties, Consultation 
Assayers and Chemists, Inspection and Tests 
Materials, Machinery and Structural Steel for 
Structures. Chicago, Ill. 


Hutchinson & Livermore, W. Spencer Hutchinson, 


Robert Livermore, Mining Engineers. 201 
Devoushire St., Boston, Mass. 
a 
Janin, Charles, Mining Engineer. 716 Kohl Bldg.. 
San Francisco. Cable: Charjan. Code: 


MeNeill. 


Johnson, J. Fred, Contract Mine Development 
and Operation, Consulting Engineer, Eureka, 
Utah. 

Jones, C. Coleock, Consulting Mining Engineer. 
aoe Reports and Management. 9°20 
Cc. Chapman Bldg., Los Angeles, Cal. Code: 
Bedford: MeNeill. 


Joralemon, Ira B., Mining Engineer and Geologist 
1402 California Commercial Union Bldg., San 
Francisco, Calif. 


Julian, E. A., Mining Engineer. Goldfield Con- 
solidated Mines Exploration Co., Crocker 
Bldg., San Francisco, Cal. 

kK 

Keene, Amor, F., Consulting Mining Engineer. 
42. Broadway, New York. Cable: Kamor, 
New York. 

Kelly, Sherwin F., 8 Russell St., Toronto, Ont. 
Geologist. Amer. Representative, “C.&M.Schlum- 
berger. Prospection Electrique’ of Paris. 

Kennard Engineering Co., Mining and Metallursg- 
ical Engrs. Mill Design and Construction.  Fil- 
tration. Hollingsworth Bldg., Los Angeles, Cal. 

Kennedy, Julian, Engineer. The Bessemer Bidg., 
Sixth St. and Duquesne Way, Pittsburgh, 
Penn. Cable Address: ‘‘Engineer,” Pittsburgh. 


Kinnon, William H., Mining Engineer and Metal- 
lurgist. 210 Sun Francisco St., El Paso, 
Texas, Fallon, Nevada. 

Kinzie, Robert A., Mining Engineer First Na- 
tional Bank Bldg., San Francisco, Cal. 


Kithil, K. L., Consulting Mining and Industrial 
Engineer. Rare ores and other ores. Con- 
sultation, exploration, ore treatment, man- 
agement. 728 Ogden St., Denver, Colo. 

Knox & Allen, Henry H. Knox, John H. Allen, 
Mining and Metal Engineers. 160 Broadway 
New York. Cable Address: ‘“‘Allenox.” N. Y. 

Krejeci, Milo W., Consulting Metallurgieal Enzi 
neer. Smelting and refining of copper _and 
lead. 483 So. Orange Ave., So. Orange, N. J 

Krumb, Henry, Mining Engineer. Felt Bldg., 
Salt Lake City, Utah. 

Kunz, George F., Gem Expert. c/o Tiffany & Co.. 
401 Fifth Ave., New York. 


L 


LaBarthe, nes. Metallurgical Engineer. 85 
Second St., San Francisco. 


Lakenan, C. B., Mining Engineer. McGill, Nev. 

Lasier, Sink G.,- Mining Engineer. Holly, 
Mich., or c/o Detroit Club. Detroit, Mich. 

Lawton, Nathan O., Mining Engineer. Examina- 
tions, Reports. Management: Years of Experi- 
ence. 618 Clift. Bldg., Salt Lake City, Utah. 


Lehmann, Charles, Mining Engineer. Examina- 
tion and Management of Properties. Casilla, 
1364, Santiago. Chile, S. A. 

Levensaler, L. A., Mining Engineer. 512 Hoge 
Bldg., Seattle, Wash. 


Lindberg, Carl 0., Mining Engineer. 1218 —— 
Mutual Life Bldg.. Los Angeles. Cal. Cable: 
“Carlind.” Code: Smelters and Bedford-McNeill. 

Lloyd, R. L., Metallurgical Engineer. Specialty: 
Pyro-Metallurgy of Copper and _ Associated 
Metals. 29 Broadway, New York. Cable: 
Ricloy. Code: McNeill & Miners & Smelters. 


Locke, Augustus, Mining Geologist. 788 Mills 
Bldg., San Francisco, Cal. 


Longyear Company, E. J... Mining Engineers. 
Diamond Core Drilling, Shaft Sinking and Mine 
Development, Diamond Drill Manufacturing. 
Security Bldg., Minneapolis, Minn. Cable: 
Longeo. Code: McNeill 


Loring, W. J., Mining Engineer. Specialty: Mine 
Management and Examination of Mining Pron- 
erties. 614 Crocker E‘dg.. San Francisco. Cal 
and ¢c/o Bewick Moreing & Co., 62 London 
Wall, London, E. C. 2. Cable: Wantoness. 
Usual Codes. 


Loveman, Michael H., Mining Geologist. 233 
Broadway, New York City. 


Lucke, P. K., Consulting Mining Engineer. 
227 South Salado St.. San Antonio, Tex. 
Cable: Lucke, San Antonio, Tex. 

Lunt. Horace F., Mining Engineer. 617 Majestic 
Bldg., Denver, Colo. 


MacDonald, H. J. C., Oil and Mining Geologist, 
Oil and Mine Operating and Valuation Engi- 
neer, P. O. Box 1099, Casper, Wyoming. 
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Marshall, C., Mining Engineer. Buenaventura, 
jorwan Eo South America. 


Mathewson, E. P., Consulting Metallurgist. Non- 
Ferrous Metallurgy. 42 Broadway, New York. 
Cable: Bigsmoke. 

Mayer, Lucius W., Mining Engineer. Rogers, 
Mayer & Ball, 42 Broadway, New York. Cable 
Address: Alhasters. 

McDermott, E. D., Mining Engineer. The Dene 
Boro Green, Kent, England. 


MeGregor, A. G., Engineer Design of Metal- 
lurgical Plants. Warren, Ariz. 

McKay, Harry S., Mining Engineer, mine exam- 
ination and management, Cananea, Sonora, 
Mexico, Apartado 28. 

Mead, H. L., Mining Engineer. American Cyana- 
mid Co., 511 Fifth Ave., New York. 


Merrill Company, The, Chas. W. Merrill, Pres. 
Merril] Zinc Dust Precipitation Process, Crowe 
Vacuum’ Process. Merco Nordstrom’ Plug 
Valve. 121 Second St., San Francisco, Cal. 

Mills & Manning, Ine. Hui Chang Building, 
Rue Linevitch, Peking, China. 


Minard, Frederick H., Mining Engineer. 41 
East 42nd St.. New York City. Tel.: Murray 
Hill 9076. Cable: Frednard. Code: MeNeill. 

Mitke, Charles A., Consulting Mining Engineer. 
Mine Examinations and Reports, Phoenix, Ariz. 

Morris, F. L., Mining Engineer. 1057 Monad- 
nock Bldg., San Francisco. Cable: Fredmor. 
Code: McNeill. 

Mudd. Seeley W., Mining Engineer. 1203 Pacific 
Mutual Bldg., Los Angeles, Cal. Cable Ad- 
dress: Selmud. 

mam C. H., Mining Engineer. Hobart Bldg., 

San Francisco. Cable: Ornum. 

Sieniiiets H. S., Mining Engineer, c/o Mr. A. 

Corrs. Golden, Colo., U. S. A, 


N 


Naething, Foster S., Consulting Mining Engineer, 
Joplin, Missouri. 

Neill, James W., Metallurgist and Mining Engi- 
neer, ¢/o Tokiwa Co., Ltd., Tokyo, Japan. 
Pasadena, Cal. Salt Lake City, Utah. 

Notman, Arthur, Mining Engineer and Geologist. 
Room 1410. 170 Broadway, New York City. 

Nowland, Kalph C. Hobart Bldg., San Francisco, 
in charge Exploration Dept. of D. C. Jackling. 


0 


O’Keeffe, Edward CC. Metallurgy and Ore Dress- 
ing Tests. c/o Federal Mining & Smelting Co.. 
Wallace, Idaho. 


P 


Packard, George A., Mining Engineer and Metal- 
lurgist 50 Congress St., Boston, Mass. Cable 
Address: “Geopack,”’ Boston. 

Payne, Henry Mace, Consulting Mining Engineer. 
Machinery Club, 50 Church St., New York. 
Cable Macepayne. Usual codes. 

Perret, Leon A., Consulting Mining Engineer. 
Platinum and Gold Placer Mining 30 years’ 
practical work in Siberia. 100 Bluff, Yoko- 
hama, Japan. 

Perry, O. B., Mining Engineer. 120 Broadway, 
New York 

Pickering, J. C., Mining Engineer, 16 Park Ave- 
nue, New York City. Cable: Keringpic. 

Plate, H. Robinson, Mining Engr. Examinatior 
Development and Management, Holbrook Bldg. 
San Francisco, Cal. Code: Bedford-MeNeill. 


Poillon & Poirier, Howard Poillon, C. H. Poirier, 
Mining Engineers. 42 Broadway, New York. 


Pyne, Francis R., Consulting Metallurgical and 
Electrochemical Engineer, 29 Scotland Road, 
Elizabeth, N. J 


R 


Rakowsky, Victor. Engineer. of mines in the 
development by explorations of the Oklahoma, 
Kansas, Missouri Zinc-Lead Fields, Joplin, Mo. 

Reed, Avery H., Mining Engineer. Consultation 
and business restricted entirely to the non- 
metallic mineral fluorspar. Marion, Ky. 

Reid, J. A., Mining Engineer. Top floor Bank of 
Hamilton Bldg., Winnipeg, Man. 

Reisinger, P., Consulting Engineer. 906 Mills 
Bldg., El Paso, Texas. 

Richards, Gragg, Mining Geologist. 15 Shirley 
St., Worcester, Mass. 

Richards & Locke, Robt. H. Richards, Chas. E. 
Locke, Min. Engineers. Careful Concentration 
Tests for Design of Flow Sheets for Difficult 
Ores, 69 Mass. Ave., Cambridge A, Mass. 

Ricketts, L. D., Consulting Engineer. 25 Broad- 
way, New York. 

Ritter, A. Etienne, Mining Engineer and Geologist. 
408-9 Empire Building, Denver, Colo. 

Robbins, P. A. 100 Prospect Ave., Highland Park, 
Tl. Telephone ‘“‘Highland Park 529.” 


Roberts, Milnor, Mining Engineer. The Pacific 
Northwest, British Columbia and _ Alaska. 
University Station, Seattle, Wash 


Rogers, Edwin M.. Consulting Mining Engineer. 
32 Broadway, New York. Cable: Emrog. 
Code: MeNeill. 


Rogers, Mayer & Ball, Allen H. Rogers, Sydney H 
Ball, Lucius W. Mayer, Mining Engineers. 42 
Broadway. New York. Cable: Alhasters. 
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Rutherford, Forest, Consulting Metallurgist. Ore 
Smelting Contrae ts Livestigated, Smelung auc 
Milling “of Copper and Lead Ores, Design an: 
Construction. 50 Broad St., Room 1242, N. Y. 


s 


Saunders, T. Skewes, Mining Engineer. Exami- 
nation, Consultation and Management.  Um- 
versity Club. Bucarcli 35, Mex., D. F., Mex 

Semmens & Co., E. C., Mining and Metallur giea 
Engineers. Examinations and re ports of prop 
erties and processes. Development of prop- 
erules. Advice to Investors. Mullan, Idaho. 


Semple, C. Carleton, Mining Engineer and Metal- 
lurgist. Apartado 162, Trujillo, Peru. So. 
America. 

Shaler, Millard K., Mining Geologist and Biigi- 
neer. 40 Rue_ Royale, Brussels, Belgium. 
Cable Address: Milshaler, Bruxelles. 

Short, Frank R., Mining Engineer. 1057 Monad- 
nock Bldg., San Francisco. Cable Address: 
‘Muskeg.” 


Simonds, F. M., Mining Engineer. 25 Madis 
Ave., New York. ” " — 

Simpson, W. E., Mining Engineer. Swastika, 
Ontario, Canada. Cable: Simpson-Swastika. 


Smith, Howard D., Mining Engince dD rO¢ 
St Nee ee ngineer. 15 Broaa 


— & gag “oo W. Smith, Ralph A. 
iesemer ining ngineers. Bisbe iz. 
Code: McNeill. . a See 
Spearman, Chas., B.Se., M.A., Consulting Min- 
ing Geologist and Engineer. Examinations, 
reports, ete. Exploration and mining pro- 
grams. Milling and mill construction. Room 
704, Power Bldg., Montreal, Quebec. 
Stebbins, Elwyn W., Mining and Metallurgical 
Engineer. 814 Mills Bldg., San Francisco. 


Steele, Heath, Mining Engineer. The Americ an 
_. Metal Co., Ltd., 61 Broadway, New York City. 

Sterrett, Douglas Tie Geologist. Mining, Petro- 
leum. ‘“‘Springland,” Pierce Mill Road. Wash- 
ington, D.C. Tel. Cleveland 330. 


Stevens, Arthur W., Mining Engineer. Pioneer- 
ville, Idaho. 


Stevens, Frank G. Mining Engineer. 36 Oak- 
mount Road, Toronto, Canada. ; 
Stewart, R. H., Mining and Metallurgical Engi- 

neer. Vancouver Block, Vancouver, B. C. 

Strache, Walter, Mining Engineer. Bolsa, Com 
mercio, Casilla 1105, Oficiana, Santiago, Chile. 
Cable Address: “Nangoi,”” Santiago. 

Strauss, Lester W., Engineer of Mines. Casilla 
514, Valparaiso, Chile, S. A. Cable: Lestra- 
Valparaiso. Code: MeNeill. 

Summerhayes, Maurice W., Mining Engineer 
Examinations, Diamond Drill Programs, De- 
velopment and Management of Properties. 
Confederation Life Bldg.. Toronto, Canada. 


Sussman, Otto, Ph.D., Engineer. 61 
Broadway, New York 


= 


Thomas Kirby, Consulting Engineer, Examina- 
tions and Negotiations, Mines, Oil and N: —- 
Resource Properties, 25 Broadway, N. Y. City. 

Thorne, W. E., Mining Engineer. Lusaka. 
Northern Rhodesia, South Africa. MeNeill 
1908 Code. 


=, Colin, Mining Engineer. 


Modena, 
Uta 


Titcomb, Harold A., Mining Engineer. c/o A. 
Chester Beatty, 25 Broad St.. New York. 
Code: Bedford-MecNeill. 

Turner, H. W., Mining Geologist. 593 Mills 


Bldg., San Francisco. Cable: Latite. “s 
MeNeill-Broomhall. ees 


Turner, J. K., Mining Engineer, Goldfield, 
Nevada, and 465 I. W. Hellman Bidg., Los 
Angeles, Cal. 


Tyrrell, J. B., Mining Engineer and Geologist. 


534 Confederation Life Bldg., Toronto, Canada, 
208 Salisbury House, London, E.C., 2, England. 


Vv 


Vandegrift, J. A., Consulting Engineer. 115 
Broadway. New York City. Cable Address: 
Javande, N. Y. 

Van Law, C. W., Consult. Engineer. Investigation, 
Development and Management of Mining and 
Petroleum Properties. Woolworth Bidg., N. ¥ 


Van Wagenen, H. R., Mining Engineer. 1035 
Van Nuys Bldg., Los Angeles, Calif. 


Ww 


Waldschmidt, W. A., Consulting Geologist. Micro- 
scopic examinations of ores, rocks and oil well 
cuttings. Golden, Colo. 

Wallace, Louis R., Mining and Metallurgical 
Engineer. Forwarding Address, care of Leven 
Oaks, Hotel, Monrovia, Cal. 

Ward, William F., Mining Engineer. Compania 
Mirera Choco-Pacifico Buenaventura. Colom- 
bia, South America. 

Warriner, R. C.. Consulting Mining Engineer. 
Room 1804, 43 Exchange Place, New York. 
Webber, Morton, Mine Valuation and Develop- 

ment. 165 Broadway, New York. 

Weekes, Frederic R., Consult. Mining Engr. The 
Porcupine Goldfields. Development and Finance 
Co., Ltd., 407 Canada Cement Co. Bidg., 
Philips Sq., Montreal, Que. 
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Wegmann, C. Eugene, D. Sc., Cons. Geologist, Ores, Whitman, Alfred R., Mining Geologist. Under- Wroth, James S., Mining Engineer. Room 827, 


~ Bauxite, Fluorite, Mediterranean and Scandi- ground Programmes. Orebody Problems. Univ. 2 Rector St., New York 
navian Countries. 20 Quai Lunel, Nice, France. of Cal., Southern Branch, Los Angeles, Cal. = wyman, Henry, Consulting Metallurgist. Zaca- 
AVestervelt, William Young, Consulting Mining Wilkens and Devereux, Consulting Mining Engi- tacus, Zac., Mexico. 
Engineer. 522 Fifth Ave., New York. Cable: neers. 120 B'way, N. Y., 7 Victoria Ave., Lon- 
Casewest. Code: Broomhall’s. don. Cable: Konreux. Code: Bedford-McNeill. Y 
Wheeler, H. A., Mining Engineer. Reports on oe a ie es VE Yeatman & Berry, Pope Yeatman, Edwin S$ 
oy and Mining Properties, “900 Security Bldg 5 RE Ae cages ; ; Berry, Consulting Mining Engineers. Exami- 
- ble: “Wah.” St. Louis. Witherell, Charles S., Metallurgical Engineer. ites ceanesicatumsiar - 4 : - 
. Louis, Mo. Cable: ah. ou 150 Naseau St.. N. ¥. Cable: “Metwith.” nation, Development and Management of 
onan & Schlereth, O. R. Whitaker, C. Q. Phone Beekman 4957. properties: Room 2030 165 Broadway, New 
Schlereth, Mining Engineers, 932 Equitable y ie , f . Yor Cable: Ikona. Code: Bedford-McNeill. 
a. Geneon. Ca °5 Broad St.. New York. Wolf, Harry J., Mining Engineer. 42 Broadway. 
Bldg., Denver, Colo., 25 Bro “ New_York. Cable: Minewolf. Codes: Bed- Zz 
White, Charles H., Consulting Geologist. 340 ford-MecNeill. 
Mills Bldg., San Francisco. Wright, Charles Will, Mining Engineer. Via Zalinski, Edward R., Mining Engineer. 524 New- 
White, J. E., Consulting Engineer. Bothin Bldg.. Francesco Crispi 10, Rome (6). Tel. 14-85. house Bldg., Salt Lake City. Examination 
Santa Barbara, California. Telegraphic Address: Minesplor, Rome. Geological Mapping Development. 





ASSAYERS, CHEMISTS AND ORE-TESTING WORKS 


A General Engineering Co., J. M. Callow, Pres. Pitkin, Inc., Lucius, Weighers, Samplers and 
The Consulting Engineers. 159 Pierpont St., Assayerg of Ores of all Descriptions. 47 Fulton 
@tkin & MeRac, Assayers, Chemists and Metallur- Salt Lake City, Utah. Design and erection St.. New York. Cable: Niktip. 
gists, Control and Umpire Assays, Flotation and of all classes of reduction plants. Ores tested 
Cyanide Tests. 747 S. Hill St., Los Angeles, Cal. in small or 5-ton lots by amalgamation, con- R 
centration, cyanidation magnetic separation, Richards & Son, J. W., Assayers and Chemists. 
B flotation. | Metallurgicai bulletin mailed upon 1118 19th St., Denver. Ore Shippers’ Agent. 
Bardwell, Alonzo F., Custom Assayer _ and Tene ce E. Chaffin Tae omen. eo cere ean tea te nah a = = Se eee 
Chemist, 158 S. W. Temple’ St.. Salt Lake tralian Agent, F. H. Jackson, 40 King St., einen Tak” heen sae ee — 
City, Utah. Ore Shippers’ Agent. Sydney, N.S.W., Australia. established 1902. Assayers and Metallurgical 


Baverstock & Payne, Industrial Chemists and Chemists. 1744 Broadway, Denver, Colo. 


Che i f Gibson, Walter L., Successor to Falkenau_Assay- 
Aseayers. Technical and ee Ana yele 52 ing Co. Assay Office and Analytical Labora- 8 
Ores, Minerals and all Organic Materials. 2 tory, School of Assaying. 824 Washington St., Sill & Sill, Mining and Metallurgical Engineers. 
So. Figueroa St. Los Angeles, Cal. i Oakland, Cal. Phone: 8929. Umpire assays 1011 South Figueroa St., Los Angeles. Ex- 
Black & Deasor, Assayers and Chemists. 165 and supervision of sampling. Working tests aminations. Management, Geology, Ore Test- 
South West Temple St., Salt Lake City, Utah. of es Fc eral Investigations of metallur- ing, Research, Mill Design. Consulting Engi- 
Burlingame, Walter E., Est. 1866, Assayer and gical and technical processes. neers and Managers for Mining and Milling 
Chemist, Ore Shippers’ Agent. ‘Testing Labo- Goodall Bros., Archie J. Goodall. Assayer and Operations. Metallurgical Plant equipped for 
ratory, 1915 Lawrence St., Denver, Colo. Chemist; H. H. Mayer, Mining Engineer. Cus- large scale test work. 
toms Assayers, Examinations and Reports, Ore Smith, Emery & Co., Control and Umpire As- 
Cc Testing, Shipper’s Representatives. Control and sayers. Represent Shippers at Smelters. Test 
. Umpire Work a Specialty. Helena, Montana. Ores and Design Mills. Offices and Labor- 
= & es =. a. H atories—San Francisco and Los Angeles. 
aso, ‘exas. mpire an ontrols a > at as . d ? 
Specialty. Hanks, Abbott A., Inc., Chemists and Assayers. Southwestern Engineering  Corp., Consulting 
624 Sacramento St., San Francisco, Calif. Engincers. Ore treatment tests up to 5 tons. 
D Control and Umpire Assays, Supervision of Mills designed. erected and operated. Hollings- 
— 4 e.. Mining Bast pian Sampling at Smelters. Inspection and Testing worth Bldg., Los Angeles, Cal. 
ollison, James E., Mining Engineer, 8 of building materials. Swedish American Prospecting Corp., 42 Broad- 
i sae — — Hawley & Hawley, Assayers, Chemists, Ore Buy- way, New York City. Rogers, Mayer & Ball, 
: . : ers, Shippers’ Representatives. Box 151, ao yoo ae Sole licensee a North, 
bs Douglas, Ariz. South and Central America under the Lund- 
E :: berg, Sundberg and Conklin patents for mak- 
Ely, E. Prop. Dover Laboratory, Analysts, As- I. F.Laucks, Inc., Chemists, Assayers, Metallurgists, eee ee and ace eee 
sayers. Reports, Gold Assay, $2.00; Iron Ore Testing, Umpire Sampling Import & Export vate mineral deposits. Cable: Isopotent. 
det. $1.00; Phos., $1.50. Dover, N. J. Ore Shipmeats, 99 Marion St., Seattle, Wash. U 
F Rofous & (Co., Ine., Assayers, Chemists and Union Assay Office, Inc., foneeeen and Chemists. 
Aetallurgis ts. Independent Samplers at the Box 1446, Salt Lake City, Utah. 
Falkenburg & (Co., Chemists, Assayers, Metal- Port of New York. Representatives at all 
lurgists. Ore Testing—Supervision of Sampling Refineries and Smelters on Atlantic Seaboard Vv 
at Smelters. 116 Yesler Way, Seattle, Wash. Office and ee John St., New York. Van Cleve, Laheraterten, Ine., Chomiate, Assayers, 
Frost, Oscar J., Assayer and Chemist. 1310-12 aan te eee en” ee 
To kee. TG toe Sak Geeser Gin “ Officer & Co., R. H., Ore Shippers’ Service. En- 322 So. Fourth St., Minneapolis, Minn. 
[nt gil ee Controls, Umpires enn and Ww 
i Steel, il ar Coal lyses. 1 5. _ ie — ‘ : 
G Temple aan Lake Gite Uiah. "5 Waring & Williams, Industrial and Analytical 
Glover, Inc., A. L., successors to Glover, Wells P Chemists. Analyses, Tests, Metals, Ores, Zinc- 


* age ; ‘ pat cat so cr Lead Reports. Joplin, Mo. 

atom Gtk tebumaen Bie eos _—. Piers, W. L., Assayer and Chemist. Rare Metals Wood Assaying Co., Henry E., established 1878, 

Venier Sis. Seattle, Wash. ees aud Anaiyses. 1736 Glenarm St., Denver, Assayers and Chemists. 1750 Arapahoe St., 
; ay tie : : Colo. Denver, Colo. P. O Box 1318. 

SdVOUUDEEOEUUALAUUDELSUUGOUEUUUENEAEAEOUAEOUUEUUUEA EEE EAE 


New York Engineering Co. 


2 Rector Street, New York = 


Empire Gold Dredges : 
and Prospecting Drills 





MU 


Diamond Core Drilling 


is the most accurate test you can apply to your mining prop- 
erty. Let us do it for you. We are contractors—Booklet 2122. 


1" 
z 
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Sullivan Machinery Company 
126 S. Michigan Ave., Chicago 


TTS CU 
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S seiteterineiath: tatnine nadine: name mueeniee | 1 Se 
DREDGES FOR GOLD AND TIN 7 Fosteas ee Minted Basie : 
= UNION CONSTRUCTION CO. 5 : e ia Sees er! : 
= - ‘ = = iamond Core Drills, Parts and Accessories = 
: 351 California St., San Francisco, Cal. : : INTERNATIONAL name DRILL : 
: Neill Jigs—Union Churn Drills : 5 Main Office, 501-2 Hobart Bldg., San Francisco, Calif 

Bi, Z 5 sihiieieaiaiaithiiiingdaaament es i ereeameana ac eeeeeee tn ceenetbiiina 
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Positive Volumes of Air or Gas 


ROOTS Rotary Blowerg and Gas Pumps positively deliver definite 
volumes of air or gas at low power cost and practically no upkeep 
cost. Ask about ROOTS Rotary Pumps and Vacuum Pumps, Gas 
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Churn Drills 


Big Blast 
pe Drills XYCLONE fer 
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Meters, Cupola Charging Hoist. Blast, Gates, etc. For O Prospecting 
A valuable book “ENGINEERING TABLES,” will be mailed free. _— and 
Ask for Bulletin 118M. Pit Mining Placer Work 


THE P. H. & F. M. ROOTS CO. 


Chicago Connersville, Ind. New York 
=ewovenesereneceverceesnnemeuetgveneuecnsuteacceeucvscnsceeesoveecoveseseeesvseecaseesvecsesecssceisevuaennasn 


THE SANDERSON-CYCLONE DRILL CO., Orrville, O. 


OGUDUUDULUUUUUOAOUOOUOU OOOO OAOUOU OOOO UO DODDGODEEDOGOSUOEONEAEAODOOOREAESODSAOHUUUNUUGOUNEGDAEDOLELURESSOGGUOUOUIUUOUULEAOGOREAOSESESERSOOOU OO LAN EOGAL: 


SUNTAN 
Thoannsvencnnccnnnnscncuannsnsseusgnnsessassacenien. 
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Cars, Hopper 

Atlas Car & Mfg. Co. 

Rapper Ind. Car & Eguip. 
JO. 

Watt Mining Car Wheel Co. 

Cars, Mine 

“epee Ind.. Car & Equip. 


0. 
Watt Mining Car Wheel Co. 


Cars, Mine Roller Bearing 
Ottumwa Iron Works 


Acetylene 
Amer. Carbolite Sales Co. 
Acid, Sulphuric 
Amer. Zinc & Chemical Co. 
Illinois Zine Co. 
Matthiessen & Hegeler Zine 
Co. 
Aerial Tramways 
Amer. Steel & Wire Co. 
Broderick & Bascom Rope 









Co. . 
Interstate Equip. Corp. 
Aftercvolers, Air _ 
Chicago Pneumatic Tool Co. 
Ingersoll-Rand Co. 


Cars, Ore 
Atlas Car & Mfg. Cu. 
Koppel Ind.. Car & Equip. 


Co. 
Watt Mining Car Wheel Co. 


Cars, Quarry 

Atlas Car & Mfg. Co. 
Austin Mfg. Co. 

—— Ind.. Car & Equip. 


0. 
Watt Mining Car Wheel Co. 


Castings, Iron and Steel 
Marion Steam Shovel Co. 
Nuttall Co.. R. D. 

Vulcan Iron Works 

Cement Guns 
Cement Gun Co., Ine. 

Chains, Transmission 
Stephens-Adamson Mfg. Co. 













Agitators 
Allis-Chalmers Mfg. Co. 
Dorr Co., The 


Amalgamators 
Allis-Chalmers Mfg. Co. 
Bunting Iron Works 
Analytical Apparatus 
Braun Corporation 
Braun-Knecht-Heimann-Co, 
Denver Fire Clay Co. 


Arsenic 

Amer. Smelting & Refining 
Co. 

United Metals Selling Co. 
U. S. Smelting, Refining & 
Mining Co. 


Ash Handling Equipment 
Combustion Engrg. Corp. 
































Chemical Apparatus 
Braun Corporation 


Assayers Braun-Knecht-Heimann-Co. 
Baker & Co.. Inc. Oliver Cont. Filter Co. 
Balances Chemicals 


Braun Corporation 
Braun-Knecht-Heimann-Co. 
Denver Fire Clay Coa. 
Clarifiers 

Hardinge Co. 


Ainsworth & Sons Co. 
Braun Corporation 
Braun-Knecht-Heimann-Co. 
Denver Fire Clay Co. 


Balls for Ball Mills 
Hardinge Co. 
Bars, Iron and Steel 
Ryerson & Son. Inc. 
Belting, Conveyor 

Diamond Rubber Co. 
Stephens-Adamson Mfg. Co. 
Belting, Elevator 


Diamond Rubber Co. 
Robins Conveying Belt Co. 


Belting, Transmission 
Diamond Rubber Co. 


Blowers 

Gropes Rastecring Corp. 
Ingersoll-Rand Co. 

Roots Co., The P. H. & 


Blowing Engines 

Nordberg Mfg. Co. 
Bollers 

Abendroth & Root Mfg. Co. 
Rooks, Technical 
McGraw-Hilt Book Co. 
Breaker Machinery 

Vulean Iron Works 

Brick, Fire Clay 

Denver Fire Clay Co. 
Bridges, Suspension 
Roebling’s Sons Co., J. A. 


Buckets, Dredging and 
Excavating 
Marion Steam Shovel Co. 
Taylor-Wharton Iron & 
Steel Co. 

Buckets, Elevator 
Stenphens-Adamson Mfg. Co. 
Webster Mfg. Co. 

Cableways 
Interstate Equipment Corp. 
Roebling’s Sons Co., J. A. 

Gages, Hoistin 
auins Car & Sate. Co. 

Car Dumper & Equip. Co. 

Car Dumpers, Rotary 
Car Dumper & Equip. Co. 

Car Hauls . 

Car Dumper & Equip. Co. 
Stephens-Adamson Mfg. Co. 
Webster Mfg. Co. 

Carbide 
Amer. Carbolite Sales Co. 

Carbons and Bortz 
Diamond Drill Carbon Co. . 


Cars, Gable Bottom 
Atlas Car & Mfg. Co. 
Koppe! tnd. Car & Equip. 


Co. 
Watt Mining Car Wheel Co. 


Classifiers 

Allis-Chalmers Mfg. Co. 
Colorado Iron Works Co. 
Deister Machine Co. 
Dorr Co., The 


Clutches, Friction 
Stephens-Adamson Mfg. Co. 


Coal Cutters 
Ingersoll-Rand Co. 
Sullivan Machy. Co. 


Coal and Ore Handling 
Machinery 
Stephens-Adamson Mfg. Co. 


Compressors, Air 
Allis-Chalmers Mfg. Co. 
Chicago Pneumatic Tool Co. 
Ingersoll-Rand Co. 

Nordberg Mfg. Co. 
Oliver Cont. Filter Co. 


Compressors, Air Portable 
Cement Gun Co., Inc. 
Ingersoll-Rand Co. 
Sullivan Machy. Co. 


Compressors, Gasoline 
Sullivan Machy. Co. 


Concentrators, Table 
Allis-Chalmers Mfg. Co. 
Bunting Iron Works 
Deister Concentrator Co. 
veister Machine Co. 


Condensers 

Ingersoll-Rand Co. 

Nordberg Mfg. Co. 
Southwestern Engrg. Corp. 


Connectors, Solderless 
Drilling 
Sullivan Mchy. Co. 


Converters, Horizontal and 
Vertical 
Allis-Chalmers Mfg. Co. 


Conveyors and Elevators 
Allis-Chalmers Mfg. Co. 

















Webster Mfg. Co. 


Conveyors, Belt 
Robins Conveying Belt Co. 


Webster Mfg. Co. 


Conveyors, Chain 

Webster Mfg. Co. 
Conveyors, Portable 

Robins Conveying Belt Co. 


Copper 
American Metal Co. 
American Smlg. & Refg. Co 
Balbach Smlig. & Refg. Co. 
Nichols Copper Co. 


WHAT AND WHERE TO BU 


This index is published as a convenience to the reader. Every 
care is taken to make it accurate, but Engineering and Mining 
Journal-Press assumes no responsibility for errors or omissions, 


Stephens-Adamson Mfg. Co. 


Stephens-Adamson Mfg. Co. 
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U. S. Smelting, Refining & 

Mining Co. 
Copper Sulphate 

Irvington S. & R. Co. 
Nichols Copper Co. 
Crucibles 

Bullard Co., E. D. 

Denver Fire Clay Co. 


Dryers, Ore 
Allis-Chalmers Mfg. Co. 


Dumps, Rotary 

Car Dumper & Equip. Co. 

Dust Protectors (See ‘“Res- 
pirators’’) 

Electrical Supplies 

Ohio Brass Co. 

Elevators 

Austin Mfg. Co. 


Crushers 

Allis-Chaimers Mfg. Co. 
Austin Mfg. Co. 

Braun Corporation, The 
Braun-Knecht-Heimann-Co. 
Colovado Iron Works Co. 
Smith Engrg. Works 
Stephens-Adamson Mfg. Co 
Webster Mfg. Co, 
Crusher Parts 
Hadfield-Penfield Steel Co. 


Crushers, Coal 
Vulean Iron Works 


Elevators, Bucket 
Stevphens-Adamson Mfg. Co. 
Engineers, Metallurgical 
Dorr Co., The 
Southwestern Engrg. Corp. 


Engines, Diesel 
Allis-Chalmers Mfg. Co. 
Nordberg Mfg. Co. 


Engines, Gas and Gasoline 
Chicago Pneumatic Tool Co. 
Ingersoll-Rané Co. 

Ransome & McClelland 
Thyle Machinery Co. 


Cupels 
Denver Fire Clay Co. 


Cups, Grease (See “Grease 
Cups’’) : 
Engines, Hoisting 


Cyanide Ottumwa Iron Works 


Braun Corporation 
Braun-Knecht-Heimann-Co. Engines, Oil 

Chicago Pneumatic Tool Co. 
Ingersoll-Rand Co. 

Nordberg Mfg. Co. 


Dealers, Machinery (Rails, 
Pipe & Misc. Equipment) 
Dachner Elec. Equip. Co. 
Delta Mining Co. 

Eastern Iron & Metal Co. 
Hyman-Michaels Co. 
Machinery Sales Agency 
Mines Supply & Machy. Co. 
Morse Bros. Machy. & Sup- 
ply Co. 

Nashville Industria: Corp. 
Read, H. W. 

Rosenburg & Co. 

Thyle Machinery Co. 

U. S. Machy. & Steel Co. 
Western Machy. Co. 

Zang, A. F. 


Dewaterers 
Oliver Cont. Filter Co. 


Diamonds, Black (See 
“Carbons ,and Bortz’’) 


Engines, Steam 
Allis-Chalmers Mfg. Co. 
Ingersoll-Rand Co. 
Nordberg Mfg. Co. 


Excavating Machinery 
Marion Steam Shovel Co. 


Excavators, Dragline 
Marion Steam Shovel Co. 
Exhausters 

Coppus Engineering Corp. 


Fans. Ventilating 

Coppus Engineering Corp. 
Ottumwa tron Works 
Vulean Iron Works 





Feeders, Ore 

Bunting Iron Works 
Colorado Iron Works Co. 
Hardinge Co. 

Southwestern Eng’r’g Corp. 
Stephens-Adamson Mfg. Co. 


Filter Cloth 
Filter Fabries Co. 
United Filters Corp. 


Filter Paper 

Braun Corporation 
Braun-Knecht-Heimann-Co. 
Denver Fire Clay Co. 
Filters 

Colorado Iron Works Co. 
Oliver Cont. Filter Co. 


Filters, Cloth Metallle 

Nat’! Filter Cloth & Weav- 
ing Co. 

Oliver Cont. Filter Co. 

United Filters Corp. 


Filters, Concentrate 
Oliver Cont. Filter Co. 
United Filters Corp. 


Filters, Cyanide 
Oliver Cont. Filter Co. 
United Filters Corp. 


Flotation Cell Bottoms, Cloth 
Filter Fabrics Co. 


Simpson Engineering Co. 


Flotation Machines 

Bunting Iron Works 
Hardinge Co. 

Simpson Engineering Co. 
Southwestern Engrg. Corp. 


Flotation Oils 
General Naval Stores Co. 


Flotation Reagents 
Great Western Electro 
Chem. Co. 


Forges, Rock Drill Steel 
Ingersoll-Rand Co. 
Sullivan Machinery Co. 


Furnace Facings and Linings 
Denver Fire Clay Co. 


Dredges 

Marion Steam Shovel Co. 
Union Construction Co. 
Yuba Mfg. Co. 


Dredges, Elevator 
Marion Steam Shovel Co. 


Dredges, Placer — ’ 
New York Engineering Co. 


Drilling, Core 
Sullivan Machinery Co. 


Drilling, Diamond 
7 Diamond Drill Cont’g. 
0. 


Drills, Air and Steam 
Chicago Pneumatic Tool Co. 
Cochise Rock Drill Mfg. Co. 
Ingersoll-Rand Co. 


Drills, Churn 
Union Construction Co. 


Drills, Core 
Ingersoll-Rand Co. 
Sullivan Machinery Co. 


Drills. Diamond 
Sullivan Machinery Co. 


Drills, Electric . 
Chicago Pneumatic Tool Co. 
Ingersoll-Rand Co. 


Drills, Hammer 

Chicago Pneumatic Tool Co, 
Cochise Rock Drill Mfg. Co. 
Denver Rock Drill Mfg. Co. 
Ingersoll-Rand Co. 

Sullivan Machinery Co. 


Drills, Piston 

Cochise Rock Drill Mfg. Co. 
Ingersoll-Rand Co. 

Sullivan Machinery Co. 


Drills, Prospecting 
Ingersoll-Rand Co. 

New York Engineering Co. 
Sanderson-Cyclone Drill Co. 
Sullivan Machinery Co. 


Dryers 
Shriver & Co., T. 


Dryers, Coal 
Vulcan Iron Works 


Farnaces, Assay 

Braun Corporation 
Braun-Knecht-Heimann-Co. 
Denver Fire Clay Co. 


A Classified Index of 
Advertisers in This Issue 


(For Alphabetical Index See Last Page] 


Furnaces, Crucible Tilting 
Metal 

Braun Corporation 
Braun-Knecht-Heimann-Co. 


Furnaces. Crucible Tilting 
and Refining 
Denver Fire Clay Co 


Furnaces, Electric 

Braun Corporation 
Braun-Knecht-Heimann-Co 
Denver Fire Clay Co. 


Farnaces, Heat Treatment 
Braun Corporation 
Braun-Knecht-Heimann-Co 
Denver Fire Clay Co. 


Furnaces, Laboratory 
Nichols Copper Co. 


Furnaces, Mechanical 
Roasting 

Allis-‘Chalmers Mfg. Co 

Colorado Iron Works Co 
Dwight & Lloyd Sintering 

Greenawalt, John E. 

Nichols Copper Co. 


Furnaces, Melting 

Braun Corporation, The 
Braun-Knecht-Heimann-Co 
Denver Fire Clay Co. 


Furnaces, Smelting 
Allis-Chalmers Mfg. Co 
Combustion Engrg. Corp. 


Gas, Nitrogen 
Linde Air Products Co. 


Gas, Oxygen 
Linde Air Products Co. 


Gaskets 

Diamond Rubber Co. 
Gates, Traveling 
Combustion Eng. Corp 


Gears 

Hadfield-Penfield Steel Co. 
Nutttall Co.. R. D 
Stephens Adamson Mfg. Co. 
Vulean Iron Works 


Glass Blowing 
Denver Fire Clay Co. 


Glassware, Shemical 
Denver Fire Clay Co. 


Gravel Washing Plants 
Stephens-Adamson Mfg. Co. 


Grinders, Air and Electric 
Chicago Preumatic Too! Co. 


Grinders, Chemical Ore 
Braun Corporation 
Braun-Knecht-Heimann-Co. 
Cleveland Rock Drill Co. 


Grinders, Ore 
Hardinge Co. 


Hammers, Forging 
Sullivan Machy. Co. 


Headlights, Incandescent 


Mine 
Ohio Brass Co. 


Hoists, Air 

Chicago Pneumatic Tool Co. 
Ingersoll-Rand Co. 

Ransome & McClelland 


Hoists, Electric 
Allis-Chalmers Mfg. Co. 
Nordberg Mfg. Co. 
Ottumwa Iron Works 
Vulean Iron Works 
Hoists, Friction 

Austin Mfg. Co. 


Hoists, Portable 
Ingersoll-Rand Co. 
Sullivan Machy. Co. 


Hoists, Room 
Vulcan Iron Works 


Hoists, Steam 
Allis-Chalmers Mfg. Co. 
Ingersoll-Rand Co. 
Nordberg Mfg. Co. 
Ottumwa Iron Works 
Vulean Iron Works 


Hose, Air 
Cochise Rock Drill Mfg. 


Co. 

Denver Rock Drill Mfg. Co, 
Diamond Rubber Co. 
Ingersoll-Rand Co. , 


Hydraulic Giants 
Amer. Spiral Pipe Works 
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MODERN METHODS DEMAND MORE MACHINERY 
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PERFORATED METAL 


All sizes 
and 
shapes 
of Holes 


ge 


All kinds 
and 
thick - 
nesses of 


Metal 


nt fo 


FOR SCREENING ORES—ROCK—GRAVEL—SAND—COAL AND ALL MINERALS 


The Harrington & King Perforating Company 


5641 Fillmore St., Chicago, Ill., U. S. A. 


New York Office: 114 Liberty Stree: 
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PERFORATED METAL SCREENS 


For Every Purpose 
Elevated Buckete 
a Light and Heavy Steel Plate Construction 
" HENDRICK MBG. CO., Carbondale, Pa. 
k Offee Hazleton, Pa. 


ew Yor Pittsburgh, Pa. 
ae Chureh St. 705 Markle Bank Bide. 954 Union Trust Bldg. a = 
ussnnsuunsnuancenanvenceanvancencencencecscuccacsnuonnsaneanensenuensvenensensangcasonsousescsaenneasesseauenusvntascagvencencegsonrengnsocsasevsveneagn 
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~e SCREENS OF ALL KINDS 
En emnernnenremnnenenatnenennenn 
INN 
Tel. Canal 1459 CHICAGO, ILL. 


Chicago Perforating Co. 


Sanenuacaueauuenvevaneansennecgnneaseauncencesuscesgnccesncevnesnacenuseneegsnsnscasocesncengcesgcagccagensgnnncgscceuneesgennneannegnnennecgseegscegusegnensatenny: 
2445 West 24th Place 
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SAUTE 


gives you closer screening and larger capacity 
because of its better principles of construction 
MPRO and operation. The character of the impact is 


different from that obtained with any other 
screen. The vibration insures a clean screen 
surface at all times. It cannot clog. 
With the Impact Screen the coarse material is 
bound to work to the top, with the fine at the 
bottom where it should be. 

int 


Send for Pamphlet 9-D 
Colorado Iron Works Co., Denver, Colo. 


ne _ 1860 Ba. W a. oe - Church ne 
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TELSMITH CRUSHERS 
GYRATORY AND JAW TYPES 


Pillar-shaft Gyratory Breakers, Reduction Crushers, Cast 
Steel Jaw Crushers, Elevators, Screens, Belt Conveyors, Etc. 


Write for Catalog 168 


SMITH ENGINEERING WORKS 


84 Lake Boulevard, Milwaukee, Wis. 
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AUSTIN GYRATORY CRUSHERS 


Portable and Stationary Plants 
Capacities, 5 to 300 tons per hour 


AUSTIN MANUFACTURING CO. 
New York CHICAGO San Francisco 


UNERELUOOUDUSSAELUOOONOUUEOSSEQEQOUCOUUGNEOSDOODOOGURECESENUDUNUOOOOOEERODOODONOUCCEOOOEODOUCOGESOREOUOUOGOEOORODOUOOOREGEEEOOODOONOEOEEEOOOGUOOOOROOEEOOOOOOONS 


ADALANORERERDLDOOOUUUREOUODGUOAOAOOEEOOOOUUEOEORS.? 
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SINTER YOUR FINE ORES 


Special Problems in Ore Treatment 


DWIGHT & LLOYD SINTERING CO., Inc. 
29 Broadway New York City 
Cable Address: “Sinterer—New York” 
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Is the scrap-heap getting your profits? 


TISCO MANGANESE STEEL 
WILL RECTIFY THAT. IT ASSURES FULL 
VALUE AND SERVICE FROM MACHINERY. 


TAYLOR-WHARTON eon ane STEEL CO. 
High Bridge, N 
Tcninsessiestiaiementilingasiiaamnamlmnmaimsediaiautesambaimaiianidl 
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OTTUMWA IRON WORKS 


OTTUMWA, IOWA 


Manufacturers of 
Electric and Steam Hoisting Engines 
nd Mine Equipment 


Ottumwa Patent ROLLER BEARING TRUCKS 
For Mine and Industrial Cars 
TM 


SULEUAAUTEOUOOOAUAEROUOSEOUSEREEENINES =| ST 


STOTT 


MANGANESE Sees 


/. Pata ke 


Steam Shovel Parts 
Crusher Parts 
Ball and Tube Mill Parts 
Conveyors, Chain and 
Sprocket 
Gears and Pinions 
THE HADFIELD-PENFIELD 
STEEL co. 


EL ERAT 


rr rT cy 


STEel stn a 


To PPTUPTEUTPOUUEEU DERE EEOUTDEEA DEE EU EEO TORE A TOORTEEEETTEEEETPEC TED E UT EEP ETE EO ADEE EAT EPO EEE EATER EE OEA TEEPE EEO E EERE 
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Equipment 
Pulverizing—Drying—Thickening—Clarifying—Powdered Coal—Spraying 


Hardinge Company, Inc., York, Pa. 
120 Broadway, New York, N. Y. Newhouse Bidg¢., Salt Lake City, Utah 
COUANAEUAAUESEAUEUATAELOEEU UCU OE AE TUAEA AEE AEA 


SUUEETECTe 
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The DORR COMPANY, Engineers 


New York Denver London Mexico City 


Equipment for the mechanical washing, removal, 
recovery, classification or treatment of finely 
divided solids suspended in liquids. 


POTTER CSCC CCC CCC 


HUUEUUEEASEUUUEOUEDAED ETE EULA 
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Laboratory Supplies 
Fire Clay Products 


Metallurgical Furnaces 
Oil Burners 





THE DENVER FIRE CLAY COMPANY 


Denver, Colorado, U. S. A. 
Salt Lake City Ei Paso New York City 
=jHvAeaUeanesuenennessescenseneanencescesesnencsssesesuususccaneanenensscsonenuenuensescensessesdesuesusccecuscesencereansauenncovesosnucacsescancsqversassastanies 


Spacuucvencvuccvvencuceecescceeeeeveccceceeresscernens 
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Hydraulic Supplies 
Amer. Spiral Pipe Works 


Hydraulic Trip Controls 
Car Dumper & Equip. Co 


Instruments, Surveying 
Ainsworth & Sons Co. 


Insulating Material, Electrie 
Ohio Brass Co. 


Jackets, Water 
Allis-Chalmers Mfg. Co. 


digs 
AllisChalmers Mfg. Co 
Colorado Iron Works Co. 


Kilns, Rotary 
Allis-Chalmers Mfg. Co. 


Laboratory Machinery 
Braun Corporation, The 
Braun-Knecht-Heimann-Co. 
Denver Fire Clay Co. 
Oliver Cont. Filter Co. 


Lamps, Acetylene 

Braun Corporation 
Braun-Knecht-Heimann-Co. 
Bullard Co., E. D. 
Dewar Mfg. Co. 


Lead, 

American Metal Co. 
American Smlg. & Ref. Co. 
Balbach Smelting & 
Refining Co. 

United Metals Selling Co. 
U. S. Smelting, Refining & 
Miniag Co. 


Line Material, Overhead 
General Electric Co. 
Ohio Brass Co. 


Linings, Ball and Tube Mili 
Allis-Chalmers Mfg. Co. 
Hardinge Co. 


Loaders, Mechanical 
Nordberg Mfg. Co. 


Loading Booms 
Webster Mfg. Co. 


Locomotives, Electric 
Vulean Iron Works 


Locomotives, Electric Stor- 
age Battery 

Atlas Car & Mfg. Co. 
Koppel Ind.. Car & Equip. 


Co. 

—— Storage Batt. Loco. 
0. 

Vulean Iron Works 

Whitcomb Co., Geo. D. 


Locomotives, Gasoline 
Fate-Root-Heath Co. 
Vulean Iron Works 
Whitcomb Co., Geo. D. 


Locomotives, Industrial 
Fate-Root-Heath Co. 
Whitcomb Co., Geo. D. 


Locomotives, Mine 
Fatce-Root-Heath Co. 
Whitcomb Co., Geo. D. 


Locomotives, Steam 
Vulcan Iron Works 


Machine Tools 
Ryerson & Son, J. T. 


Magnets 
Dings Magnetic Separator 
Co. 


Magnetic Pulleys 
— Magnetic Separator 
0. 


Manganese Steel 
Taylor-Wharton Iron & 
Steel Co. 


Metals, Verforated 
Allis-Chalmers Mfg. Co. 
Harrington & King Perfor- 

ating Co., The 

Hendrick Mfg. Co. 


Mills, Ball. Tube and Pebble 

Rod (also parts) 
Allis-Chalmers Mfg. Co. 
Colorado Iron Works Co 
Hadfield-Penfield Steel Co. 
Hardinge Co. 


Mills, Stamp 
Allis-Chalmers Mfg. Co. 


Mineral Magnetic Separators 
— Magnetic Separator 
oO. 


Mixers 
Smith Eng. Works 


Monel Metal 
International Nickel Co. 


Motor Generator Sets 
Atlas Car & Mfg. Co. 


Motors 
Allis-Chalmers Mfg. Co 
Chicago Pneumatic Tool Co. 


Mucking Machines 
Hoar Shovel Co. 
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Nickel 5 / 
Amer. Smelting & Refining 
Co. 

international Nickel Co. 
Nichols Copper Co. 


Pumps. Deep Well 
Byron Jackson Pump Mfg. 






























Co. 

Ingersoll-Rand Co. (A. $ 
Cameron Steam Pump 
Wks.) 


Nitrogen Gas Krogh Pump & Mchy. Co. 


Linde Air Products Co. 


Pumps, Electric 

Byron Jackson Pump Mfg. 
/O. 

Ingersoll-Rand Co. (A. S. 
Cameron Steam Pump 
Wks.) 

Krogh Pump & Mchy. Co. 
Oliver Cont. Filter Co. 
Prescott Co.. The 

Wilfley & Sons. A. R. 


Nodulizers, Ore 
Allis-Chalmers Mfg. Co. 


Oil, Pine 
General Naval Stores Co. 


Ore, Buyers and Sellers of 
American Metal Co. 

Am. Smelting & Refining Co. 
Amer. Zine & Chemical Co. 
Balbach Smig. & Ref. Co. 
Illinois Zine Co., The 
International Smelting Co. 
Irvington Smelting & Re- 
fining Works 

Matthiessen & Hegeler Zinc 
Co. 

Phelps-Dodge Crp. 

U. §. Metals Refining Co. 

United States Smelting Re 
fining & Mining Co. 


Pumps, Hydraulic 
Prescott Co.. The 


Pumps, Mill 

apron Jackson Pump Mfg. 
Co. 

Colorado Tron Works Co. 
Ingersoll-Rand Co. (A. S 
Cameron Steam Pump 
Wks.) 

Krogh Pump & Machy. Co 
Oliver Cont. Filter Co. 
Prescott Co., The 

hs Co., The P. H. & 


Wilfley & Sons, A. R. 


Oxygen Gas 

Linde Air Products Co. 
Packing 

Diamond Rubber Co. 
Paint Engineers 

Goheen Corp. of N. J. 
Paints, Metal Protective 
Goheen Corp. of N. J. 


Perforated Metals 
(See Metals, Perforated) 


Picking Tables 
Webster Mfg. Co. 


Pipe Flanges, Forged Steel 
Amer. Spiral Pipe Works 


Pipe, Forge Welded 
Amer. Spiral Pipe Works 


Pumps, Mine 
Allis-Chalmers Mfg. Co. 
— Jackson Pump Mfg. 


oO. 

Krogh Pump & Mchy. Co. 
Ingersoll-Rand Co. (A. S. 
Cameron Steam Pump 
Wks.) 

Prescott Co., The 

7 s Co., The P. H. & 


Pumps, Pneumatic Air Lift 
Ingersoll-Rand Co. 

Sullivan Machinery Co. 
Pipe, Spiral, Riveted 
Abendroth & Root Mfg. Co 
Amer. Spiral Pipe Works 


Pipe, Wood 
Pacific Tank & Pipe Co. 


Pumps, Power Plant 
Byron Jackson Pump Mfg. 


Co. 

Ingersoll-Rand Co. (A. S. 
Cameron Steam Pump 
Wks.) 

Prescott Co., 


Platinum The 
Koots Co., The P. H. & 
PP. &. 


Baker & Co., Inc. 


Pneumatic Hammers 
Chicago Pneumatic Tool Co 


Pneumatic Tools 
Chicago Pneumatic Tool Co. 
Ingersoll-Rand Co. 


Pumps, Reciprocating 
Prescott Co., The 


Pumps, Sand, Sitme and 


Tailings 
Power Transmission, Mchy.| Byron Jackson Pump Mfg. 
Stephens-Adamson Mfg. Co Co 


Dorr Co., The 


Webster Mfg. Co. 
- ’ ” Krogh Pump & Machy. Co. 


Precipitation, Electrical 
Western Precipitation Co. 


Preservative. Wood (See 
Creosote) 


Presses, Filter 
Oliver Cont. Filter Co. 
Shriver & Co., T. 


Publishers, Technical Book 
McGraw-Hill Book Co. 


Pulleys, Magnetic 
Dings Magnetic Separator 
Cc 


Pumps, Sinking 
Byron Jackson Pump Mfg. 


Co. 
Ingersoll-Rand Co. (A. S. 


Cameron Steam Pump 
Wks.) 


Prescott Co., The 


Pumps, Steam 
Ingersoll-Rand Co. (A. S. 
Cameron Steam Pump 
Wks.) 

_ Oliver Cont. Filter Co. 

ehannenss Site: Ce. Prescott Co., The 

Pulverized Fuel Equipment 
Combustion Engrg. Corp. 


Pumps, Vacuum 

Chicago Pneumatic Tool Co. 
Ingersoll-Rand Co. 

Roots Co., The P. H. & 
WY. M. 

Sullivan Machinery Co. 

Rail Bonds 


Amer. Steel & Wire Co. 
Ohio Brass Co. 


Pulverizers, Coal 

Braun Corporation 
Braun-Knecht-Heimann-Co. 
Combustion Engrg. Corp. 
Hardinge Co. 


Pulverizers, Ore 

Braun Corporation, The 
Braun-Knecht-Heimann-Co. 
Colorado Iron Works Co. 
Hardinge Co. 


Rail Bonding Tools 
Ohio Brass Co. 


Rails and Rail Fittings 
Ryerson & Son, Inc. 


Rails, Light Steel 
West Virginia Rail Co. 


Receivers, Air 
Chicago Pneumatic Tool Co. 
Ingersoll-Rand Co. 


Pumping Engines 
Nordberg Mfg. Co. 
Prescott Co.. The 


Pumps, Acid 
Byron Jackson Pump Mfg. 


Co. ; 
Oliver Cont Filter Co. 


Pumps, Boiler Feed 
Byron Jackson Pump Mfg. 


Refractories 
Braun Corporation 
Braun-Knecht-Heimann-Co. 


Co. 

Ingersoll-Rand Co. (A. S. 
Cameron Steam Pump 
Wks.) 

Pumps, Centrifugal 

Byron Jackson Pump Mfg. 


Regulators, Gas 
Western Precipitation Co. 


Respirators 
Diamond Rubber Co. 


Rolls. Crushing 
(See ‘‘Crushers’’) 


Rope. Wire 

Amer. Steel & Wire Co. 
Broderick & Bascom Rope 
Co. 


0. 

Ingersoll-Rand Co. (A. S. 
Cameron Steam Pump 
Wks.) 

Krogh Pump & Machy. Co. 
Oliver Cont. Filter Co. 
Wilfley & Sons. A. R. 
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Leschen & Sons Rope Co., A. 


Steel, High Finish Sheets 
Roebling’s Sons Co., John A. 


Central Steel Co, 


Steel, High-Speea 
Colonial Steel Co. 










































Safety Appliances 
Amer, Lead Pencil Co. 


Safety Magnets 
_ Magnetic Separator 
oO. 


Steel, Hollow & Solid 
Colonial Steel Co. 


Steel, Manganese 
Hadfield-Penfield Steel Coa.. 
Taylor-Wharton Iron & 
Steel Co. 


Samplers, Ore 
Allis-Chalmers Mfg. Co. 


Screens, Incline, Vibratory 
Deister Concentrator Co. Steel, Strip 


Central Steel Co. 


Steel, Tool 
Central Steel Co. 
Colonial Steel Co. 


Screens 

Allis-Chalmers Mfg. Co. 
Austin Mfg. Co. 

Colorado Iron Works Co. 
Chicago Perforating Co. 
Harrington & King Perfo- 
rating Co., The 

Hendrick Mfg. Co 
Stephens-Adamson Mfg. Co 


Stokers, Hand 
Combustion Engrg. Corp. 


Stokers, Mechanical 


Combustion Engrg. Corp. 
Screens, Perforated Metal ° D 
Allis-Chalmers Mfg. Co. Structural Steel 


Ryerson & Son, J. T. 


Tanks, Wood 
Pacific ‘fank & Pipe Mo. 


Sereens, Revolving 
Allis-Chalmers Mfg. Co. 
Colorado Iron Works Co. 
Harrington & King Perfor- 

ating Co., The 
Stephens-Adamson Mfg. Co. 


Screens, Vibrating 
Deister Concentrator Co. 


Thickeners 
Dorr Co., The 
Hardinge Co. 


Southwestern Engrg. Corp. "Nectag te Co 
Second-Hand Machinery Tenctovs 


(See Searchlight Section) 
Dachner Elec. Equip. Co. 
Delta Mining Co. 

Eastern Iron & Metal Co. 
Hyman-Michaels Co. 
Machinery Sales Agency 
Mines Supply & Machy. Co. 
Morse Bros. Mach. 

Supply Co. 

Nashville Industrial Corp. 
Read, H. W. 

Rosenburg & Co. 

Thyle Machy. Co. 

U. S. Machy. & Steel Co. 
Western Machy. Co. 
Zang, A. F. 


Selenium 


Amer. Smelting & Refining 
Co. 


Yuba Mfg. Co. 


Tramways, Wire Rope, Aerial 

— & Bascom Rope 
o. 

Interstate Equipment Corp. 

Leschen & Sons Rope Co., A. 

Roebling’s Sons Co., J. A. 


Transformers, Electric 
Allis-Chalmers Mfg. Co. 


Trolley Line Material 
Ohio Brass Co. 


Turbines, Hydraulie 
Allis-Chalmers Mfg. Co. 


Turbines, Steam 
Allis-Chalmers Mfg. Co. 


Valves 
Diamond Rubber Co. 
Thyle Machinery Co. 


Welders, Portable Electrie 
Ohio Brass Co. 


Separators, Magnetic 


' = Magnetic Separator 
‘0. 


Sharpeners, Drill 
Denver Rock Drill Mfg. Co. 
Ingersoll-Rand Co. Weldi A 
Sullivan Machinery Co. Bullard CoE D 
Shoveling Machines , 

: Wheels & Axles, Car 
Hoar Shovel Co. Watt Mining Var Wheel Co, 
Shovels, Electric , . 
Marion Steam Shovel Co. | ‘Y uke ieee and 
Amer. Steel & Wire Co. 


Shovels, Gasoline Roebling’s Sons Co., John A. 


Marion Steam Shovel Co. 


Wire, Insulated 


Shovels, Power Roebling’s Sons Co., John A 


Hoar Shovel Co. 


Wire Rope Fittings 


Shovels, Steam, Gas and Roebling’s Sons Co., John A. 


Eleetric (also parts) 
Se eee Co. Wire Rope Slings 
ae ae re ae Roebling’s Sons Co., John A 
Sintering Apparatus 
Dwight & Lloyd Sintering 
Co 
Greenawalt, John E. 


Wood Borers 
Chicago Pneumatic Tool Co 
Ingersoll-Rand Co. 


Wood Preservative (See 


Skips Creosote) 


Atlas Car & Mfgg Co. 


Wrenches, Alligator 


Smelters Roebling's Sons Co., J. A. 


American Smlig. & Ref. Co 
Balbach Smig. & Ref. Co 
Illinois Zine Co. 

International Smelting Co 
— & Hegeler Zinc 


Xanthate 
Great Western Electro 
Chem. Co. 


Zine 
American Metal Co. 
United Metals Selling Co. 


‘0. 

Nichols Copper Co. 

U.S. Metal Selling Co. 

U. S. Smelting, Refining & 


ini Zine Dust 
ae American Metal Co. 
Spelter American Smlg. & Ref. Co.. 


Amer. Zine & Chemical Co. 
Braun Corporation 

Braun-Knecht-Heimann-Co 
U. S. Metals Refining Co. 


Amer. Metal Co., Ltd.. The 
Amer. Smelt. & Ref. Co. 
U. S. Smelting, Refining & 
Mining Co. 


Zine Oxide 

American Metal Co. 
Amer. Zinc & Chemical Co. 
U. S. Metals Refining Co. 


Steel, Alloy 
Central Steel Co. 


Steel, Bars, Sheets, Plate, 
ete. 
Ryerson & Son, J. T. 


Steel, Drill 

Chicago Pneumatie Tool Co 
Cotonial Steel Co. 
Ingersoll-Rand Co. 


Zine, Sheet 
Minnis Zine Co 
Matthiessen Hegeler Zinc Co. 


Zine Sulphate 
Amer. Smig. & Ref. Co. 
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For 
FLOTATION 
Insist on “Bear Brand” 
For uniformity and bess results. 
Great Western Electro Chemical Co. 
9 Main St., San Francisco, Calif. 
Cable Address: Chlor 
MUU 
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FLOTATION OILS 
No. 5 PINE OIL TsLens Established 
Effective Oils of Each Class 
PINE—HARDWOOD—COAL TAR OIIS 
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General Naval Stores Co., 90 West St., New York 
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For economy in 
filtering operation 
Write for informitior 
- OLIVER CONTINUOUS FILTER CO. 


Ban Francisco New Vork London 
661 Market 8t. 33 W. 42nd St. 11 Southampton Row 
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Write for catalogue, stating filtration problems 


T. SHRIVER & CO. 
826 Hamilton St., Harrison, N. J. 
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Use PLAT-O TABLES 


For Ore Concentration and 


Coal Washing 


DEISTER MACHINE Co. 


Fort Wayne, Ind. 
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COCCUE EU 
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SAULT NAETA EA AAAEASAATAEA EAE TA EATEN AAA 


}) DEISTER-OVERSTROM 
Diagonal-Deck Tables for 
Ore Concentration 


Leahy NO-BLIND Vibrating Screens 
DEISTER CONCENTRATOR COMPANY 


FORT WAYNP. INDIANA 
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UPTULAUAAAUADALALAAAAAS PORPRMETUA LAE L ATE 
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‘‘High Duty’’ Magnetic 
Separation 


Perhaps, you would like to ask a few 
questions regarding a certain difficult prob- 
lem in your plant. Let us tell you if it 
can be done by Magnetic separation. 
Trained engineers and 25 years’ experience 
are yours to command. Think it over. 


MAGNETIC MFG. CO., 
237—24 Ave., Milwaukee, Wis. 
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Bars Shafting Bolts and Nuts Corrugated Sheets 
Shapes Tubes Boiler Fittings Galvanized Sheets 
Plates Rivets Reinforcing Steel Babbitt, etc. 


Write for Journal and Stock List. 
CHICAGO 8T. LOUIS CINCINNATI 
JOSEPH T RYERSON & Son (NG, DETROIT BUFFALO NEW YORE 
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for Ore Treatment for Oil Treatment 

K&K Flotation Machines. Condensers. 

Southwestern Ore and Oi] Feeders, Heat Exchangers. 

Cottrell Screens, Tables, etc. Gasoline Absorption Plants. 
Complete Milling Plants. Complete Refinery Apparatus, 


SOUTHWESTERN ENGINEERING CORP. 
9g 5 


74 alialo kh id ae) osAngeles. Caiif 
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Flotation Cell Blankets 


2, 3 and 4 ply woven into ONE 
piece, and Seamless Filter Cloth 
for Oliver Filter Presses. 


National Filter Cloth & 
Weaving Co. 
134 Broadway, Brooklyn, N. Y. 
4 Td 
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COTTRELL PROCESS 
ELECTRICAL PRECIPITATION 


Calder-Fox Scrubber Reineke Draft Regulator 
WESTERN PRECIPITATION COMPANY 


Chemical Engineers 
1016 W. Ninth St., LOS ANGELES 25 W. 43d St., NEW YORK 
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Metallurgical Laboratory Supplies, Crushers, 
Pulverizers, Furnaces, Burners, Process Chemicals 
—Commercial and C. P. Acids. 


J. T. Bakers C. P. Analyzed Chemicals 
THE BRAUN CORPORATION 


Los Angeles, Calif., U.S. A. San Francisco House 
Cable address, “Braundrug” Braun-Knecht-Heimann-Co. = 
MMI 
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Differential Flotation of 
Lead-zinc and other com- 
plex ores. Low operating 
and upkeep costs. High 
extraction. 


Simpson Pneumatic 
Flotation Cell 
Write for Bulletin 


Simpson Engineering Co., Long Beach, Calif. 
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FILTER BAGS SPECIAL CLOTH _ murer covers 
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No sharp corners—easy to set—assures 
maximum footage — quality guaranteed. 
Write or wire at our expense for catalog 
and full particulars. 


The Diamond Drill Carbon Co. 


67 Park Row, New York, N. Y. Cable Address: Credotan, N. Y. 
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MODERN METHODS DEMAND MORE MACHINERY 





Two Nordberg Hoists installed at the Wickwire Mining Co., Iron River, Mich. 


Hoists of Correct Design and Better Quality 


The single drum hoist in the foreground has 
a drum of 7-ft. diameter and 108-in. face. 
It is driven by a 250-hp. motor and winds 
1500 ft. of 1%%-in. rope. The hoist in the 
background is also of the single drum type 
but has a differential drum, the diameters 
being 6 ft. and 7 ft. with faces 42 in. and 
48 in. winding 1130 and 1150 ft. of 1'%-in. 
and 1%-in. rope respectively. It is also 
driven by a 250-hp. motor. 


NORDBERG 


MACHINERY 


The Trade Mark of 
Better Hoist Design 


During the many years that Nordberg has been 
engaged in the building of mine hoists, equip- 
ment has been sent into all the important mining 
fields wherever ore or rock is hoisted in large 
quantities. 


This has resulted in the gathering of a valuable 
fund of hoist data and the building up of an 
organization of hoist experts familiar with every 
phase of mine hoisting. Nordberg Hoists have 
long held a position of pre-eminence among the 
Mining Profession because of their correct 
design, better quality and superior construction. 
If in need of a larger or faster hoist or if there is an unusual 


hoisting problem to solve, Nordberg can be depended upon 
for a best solution. Bulletin GG-6 describes them in detail. 


Nordberg Mfg. Co. 


Milwaukee, Wis., U. S. A. 


Mine Hoists—Hoist Sheaves—Underground Loaders—Track Shifters 
Compressors—Diesel Engines—Uniflow Engines—Blowing Engines—Special Machinery 
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REPEAT ORDERS 





This advertisement is written by a satisfied user 
of Allis-Chalmers multi-stage centrifugal pumps 








‘In April, 1919, we ordered from you three (3) 4-in., 5-stage 
centrifugal pumps, each direct connected to 150 H.P. induction 
motor of your make. 











This equipment proved such an improvement over our old 
installation that we ordered, in June the same year, five (5) 
more of these units. 











In July, 1920, we ordered four (4) more pump units with 
two-hundred horsepower motors, and an additional unit in 
December of the same year. I take pleasure in advising you that 
these units have given excellent service. You can see from the 
repetition of orders that we are well satisfied with the equipment.”’ 
























MILWAUKEE, WIS U.S.A. 
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